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WHY TEACH COMPUTATIONAL ESTIMAT ON?

Estimation has long _been recognized as a valuable, useful skill in
many vocations and in daily life. With the growing use of_calculators and
computers it is vital that people be able to judge the reasonableness Of
an answer. Also there are ;,any instances where an estimate is all that is
required to make an important decision; Despite the importance of
estimation it has seldom received serious _attention in curriculum
materials and teachers have had few resources available for supplemen ing
their own ideas. Evidence of students' performance on estima_ on
indicates that most students do not have high proficiency with it, nor do
even good estimators have a strong level of confidence in their ability to
estimate.

HOW WERE THESE MATERIALS,DEVELOPED?

In recent _years there has been a renewed interest in this topic;
including an increase in research on students' thinking on estimation
tasks and on learning_ specific estimation strategies. Thit curriculum
development project has been built upon growing body of research.
These materals were developed as part of a National Science Foundation
prOject to provide a_teaching resource for middle grades and junior high
SChOol. This particular set of lessons is designed to provide systematic
ilstructiol Of effective estimation strategies in Grade 6. other sets are
available for Grades 7 and 8.

__These lessons have been successfully used in schools. (A report
docUmenting their effectiveness is available from any of the authors.)
This package of lessons has been field tested and reflects helpful
suggestions that have been provided by many teachers and students:

The extensive field testing of theSe materials revealed that there
are many ingredients necessary to helping Stbdents become proficient
estimators; One of these ingredients which you will want to keep in mind
as you use these materials is the development of a proper mental set for
estimation; This includes:

1 ognition thatestimation is important and useful.

2. Awareness that many situations require only an estimate.

3. Recognition that there are many ways to obtain reasonable
estimates;
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HOW ARE THE MATERIALS ORGANIZED?

Fifteen lessons have been written for each grade. Each lesson has
the fallowing components:

l; Objectives The objective(s) for each lesson is stated at
the top of the first page of teacher notes.

lea_c_h_er Background This section discusses the strategies
taught in the lesson in detail; Sometimes it also provides
some additional background notes to help teachers better
understand the approaches used;

3. Teaching th_e Lesson Brief suggestions for teaching the
lesson are provided; The major portion of each lesson is
developed through overhead transparencies; You will need
to make the transparencies from the paper copies provided
in these materials. The transparencies often provide
real-world settings requiring estimation; They also
present key steps highlighting each strategy along with
examples for students to try under your direction. We
think you will find the transparencies very useful ir_your
teaching. They highlight the main ideas and focus
students' attention on the key steps.

4; Using the Exercises ,70mments and suggestions for
using theassignment sheets are given.

5; Student Assignment Sheets A two-page worksheet is provided
for each lesson; each worksheet also provides some
real-world applications of estimation; These should be
started in class and completed as homework; As time
permits, discussion of selected exercises the following day
Will promote _estimation thinking and awareness of- the many
ways of obtaining a reasonable estimate;

WHAT ARE THE LESSONS?

The lesson titles for the sixth grade materials are given here.
In most cases the titles are descriptive; however please refer :o the
specific lessons for a more comprehensive explanation of the topic.
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217-nj A Liition

Front-En
(1:or,:nonr,-aZ Fort)

4: Front-End Subtraction Estima

Sums and -E.ff-ercnc-e8 of Larger Nutbers

Lesson 6. Multiplication Estimation with Adjusting: One Factor Less than Ten

LeSson 7: Multiplication Estimation with Adjusting: Rounding, USe Of 20
100, and 1000

,e son 3: Division Estimation One-Digit Divisors: Si .7.e of Quotient,
Estimate Quotients

Lesson 9: Division Estima.tion One-Digit Divisors: Compatible

LI-&-s-8 10: Division Estimation Two -Di it Divisors: Compatible -Numbers

Lesson :1: Division Estimation Two-Digit Divisors: Rounding of Divisor

Lesson 12: Estimate Fractional Amounts;
Identifying Fractions Close to 0, and

Lesson 13: Estimate Sums of Fractions and Mixed Numbers

Lesson 14: Estimate Fractional Parts: Compatible Numbers

Lesson 15: Estimate Sums and Differences of Decimals
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USING " !-ERIALS

Thy ,r(77cs3 (-,f developing students' estimation competency is a long
one. -1-, .nv nave repeated contacts with estimating and as they develop
,Toompet.el.c ,ith specific techniques for obtaining an estimate; students
Will gain_ skill and confidence. Although your students may not reach a
high level_ of competency in one year; progress will be made through
systematic instruction.

You have an important role to play in developing students' ability to
estimate. Initially many students may show resistence toward estimating.
Other student', will welcome the _opportunity_ to _share self-developed
estimation strategies. Through_ discussion of_ thinking strategies with
students and tile encouragement of students' sharing their own thinking for
a problem, you can help them gain new appreciation for the estimation
process.

We think these lessons emphasize the important components of
estimation skill and will be most interested in learning about your
experience in using them. Good luck to you!
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NSF ESTIMATION
'1-tADE 6 - LESSON I

OBJECTIVES: To create an awareness and appreciation for the usefulness of
estimation.

To introduce the front-end strategy with informal adjusting of
the initial_ estimate.

TEACHER BACKGROUND:

The lessonintroduces the nature and usefulness_of estimation and pre-
sents the front-end addition strategy as one effective way to estimate.
In the lesson and throughout the program, students should recognize and
accept that:

estimation is important;

many times only an estimate is required;

there are many ways of obtaining an appropriate estimate;

- any estimE within a reasonable range is acceptable;

estimation should be done quickly and mentally, and produce
answers,

reasonable

Students need to gain confidence in their ability to estimate and become
flexible in their estimation thinking. To attain these goals; it is

important to engage them in discussion and listen to how they think.

This is the first of three lessons on the FRONT-END estimation strategy
with addition. This is a useful and efficient estimation technique; In

many situations it is preferable to rounding,since the addends are visi-
ble. The technique consists of first finding the lower bound and then
adjusting the initial estimate upward;

FRONT-END estimation begins by $4;68
finding the sum of the lead (or 1;19
front) digits; At the right
this sum is $8; which is an
initial estimate, FRONT-END SUM:

+ 3.45

= $8$4 4- $1

INITIAL ESTIMATE: $8 OR $8+

An examination of the cents shows
that they total more than a
dollar so the initial estimate is
ADJUSTED upward to $9, over $9 or $9+.

$4.68

3.45

ADJUSTED ESTIMATE: or over $9

6-1-1



TEACHING THE LESSON

GET YOUR MIND IN GEAR

Each lesson begins with a transparency designed to help students think
about the nature and process of estimation; TR #1 presents three situa-
tions where estimation is being used; As you discuss each one with stu-
dents; ask questions such as;

Shopper Does the shopper have enough money?
How do you know?
Which two things could he bdy?_
Do you ever estimate in situations like this?

Engineer How do you think she arrived at her estimate?
(By estimating how long each part of the job would take.)

Why is estimating important here?
(To figure the cost of the whole job.)

Teacher What would be a _good estimate? (90)

How do you know? (All the numbers are close to 90)
How close do you think 90 j5 to he actual average?

Indicate that several words are used where estimating; such as about. Have
students suggest other words that are .=-5sociated with estimating; Suggest
one or two to get them started;

nearly almost c.D0',.:L

around close to a little more less than

approximately over under

FRONT-END ADDITION

Point out that students are going to learn one way to estimate and will
be working with other ways as the estimation work continues.

TR #2: USO this to introduce the front-end approach; Here students
find only the sum of the dollar:. This tells that the actual
amount is over this sum. If students want to be more precise;
accept their ideas;

Emphasize the three features in the middle of the transparency:

DONE QUICKLY - as time is usually limited

DONEMTALLY - as paper and pencils are often not accessible

PRODUCES A REASONABLE ANSWER - as this is all that is needed
many times.
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Tell students to keep these features in mind to help them better
understand estimation and its usefulness.

Use the TRY THESE exercises; If students try to get closer with
their estimates; that is acceptable.

ANSWERS: $8.00 $12.00 $9.00 $16.00

TP #3: Adjusting upward is introduced. Note the idea of "getting
closer." Here students just need to find if the number of cents
make it go over another dollar.

TR #4:

ANSWERS 1. $9.00+ YES 2; $7;00+ YES NO
3. $8.00+ YES YES

Now front-end estimation is practiced in a situation involving a
known amount or reference point._ The situation is a real world
one that supports the use of estimation. -After_discussing each
situation at the top, have several students tell how they found
their answers for the four exercises _at the bottom.

ANSWERS 1. FOR SURE 2. NO WAY
3. HARD TO TELL 4. FOR SURE

USINGLTHE_EXERUSES

With the lesson development as a background; students should be ready for
independent work; You might do one or two examples of each type with
them so they will know what
to find exact answers and

ANSWERS

is expected.
encourage them

Emphasize that they Ab-not need
to estimate;

1. $7.00, under $8.00 2. $9.00, over $10.00

3. $7.00, under $8.00 4, $14.00, over $15.00

5. $7.00, over $8.00 6. $12.00, over $14.00

7. over $6.00 8. under $9.00

9. over $10.00 10. over $8.00

11. $11.00 12. $15.00 or $16.03

13. $12.00 or $13.00 14. $8.00 to 510.00

15. rC 16. YES

17. YES 18. NO

19. YES 20. YES

21. NO 22. NO
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YOUR MIND IN IN GEAR

USING ESTIMATION
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FRONT-END ESTIMATION

It'

Add the
front-end:

$2.4
4.1

1 o 8g

It's Reasonable

ES ti ni a t.

OVER 7
OR

$7

It's Done in
your Head

TRY THESE:

$ 4 ,68 $ 6 0 3 $ 5 . 4 9 $ 8 ; 19
1 e19 2 51 1 ; 1 6 2 ; 4 0

45 + 4 , 2 7 + 3 4 2 + 6 .8 2

OVER $ 0 0'/ER 00 OVER $ ,00 OVER $_

6,-1=TR2



00

GETTiNG CLOSER

Front-nda.

Estimate:

-rhe. tojt-c"/

oar )

rkk
WILLTHE CENTS MAKE IT

dt S /6- GO OVER $10 ,00?

nt-Ed
Estimate:

Look nit the it. ;

.oo+

Getting Closer:

UNDER $8 .00?

OVER $8 .00?

Front-End
Estimate:

Getting Closer:

OVER $9 .00?

'($5.89
2.91

.37
1.62

OVER $10.00?
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Do you

IS $10.00 ENOUGH?

have enough to buy...

TRY THESE:

CIRCLE ONE.

6,28

Is $10.00 enough money?
Think about tax:::

FOR SURE

FOR SURE

FOR SURE

FOR SURE

HARD TO TELL

HARD TO TELL

HARD TO TELL

HARD TO TELL

NO WAY

NO WAY

NO WAY

NO WAY
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Find the front-end sum;

Circle the better choice for getting closer.

1.

$2.20

4:15

+ 1.35

Front-Eni

Estimate:

Getting

Closer:

0

under

over

$8.00?

$8.00?//////

2.

$6.48

2.97

+ 1.17

Front-End

Estimate:

Getting

Closer:

under

over

$10.00?

$10.00?//////

Name

4.

$7.19 Front-End

2.65 Estimate:

+ 5.79
Getting under $15:00?

////// Closer: over q5.00?

3.

$4.29 Front-End

+ 3.45 Estimate:

Getting under $8.00?//////

Closer: over $8.00?

5.

$1.15 Front-End

3.29 Estimate: $

1.62
Getting under $8.00?

+ 2.24
Closer: over $8.00?

//////

6.

Front-End

Estimate:

Getting under $14.00?

Closer: over $14.00?
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Circle the best estimate.

7. $3.35

.75

+ 2.10

9.

//////

54:98

1.93

.21

+ 3.15

under $6.00

over $6.00

under $9.00 ?

over $10.00 ?

3. $7:10

1.25

:15

+ .20

//////

10.

Name

under $9.00 ?

over 9:00 ?

$5.37

.15 over $8.00 ?

2.97

.20
over $9.00 ?

/////// /////

Estimate. Use the front-end method.

11. $4.49 12, $8.38 13. $6.27 14. $4.95

2.30 3:49 5.85 1.67

+ 5.06 .62 + 1.18 + 3.98

+ 4.15
over

over

over over

Is $20.00 enough? Circle the_price tags_of_the pair of things that you have
money to buy. Assume the sales tax is included in the price.

15. r 39.49 512.99

17. [S11.32 .1410016,

1 . 1_525_51!L IS12.90

21. 1 $15.49 [$7.25

16. f 57.99 58.99

22. 1516.25

15

[ 53;99



NSF ESTIMATION
GRADE 6 - LESSON 2

OBJECTIVES: To estimate by grouping numbers whose sum is close to $1.00.

To use grouping to adjust upward for front-end estimation;

To estimate by grouping numbers to dollar amounts that are easy to
work with mentally.

TEACHER BACKGROUND:

Estimation is a flexible process in_which the approach used often depends
on the numbers and the situation. It cannot be reduced to a_single -

step -by -step process. You can expect_that many students -will initially
feel uncomfortable with estimation. However, as they gain more experience
with various approaches; and have the opportunity to discuss the work,
they will become more comfortable.

The lesson has three parts:

1. First, students look for
amounts that are close to
$1.00 and use this to
estimate,

Note: Final estimates will
vary. Any estimate between
$1.20 and $1.30 is good.

a; $.38 and $. 64 are about
$1.00

b. $.23 more makes it about
$1.20 to $1.25

2. Grouping numbers to $1.00
is used to adjust the initial $6.43
estimate upward. .88

+ 3.13
While grouping produces
more precise estimates, it
is still acceptable to give
the estimate as "over $10.00"
or "$10.00+"

3. Grouping numbers to "nice"
dollar amounts is an exten-
sion of grouping cents to
d011ars. Here; one looks at
the numbers and groups them
to whole dollar_ amounts that
are easy to work with.

a. FRONT=END SUM: $9.00

b. $. 88 and $.13 is about $1.00

c. FINAL ESTIMATE: $10.40

$ 4;98

7.95
About $10-

1.49

15.98-

bou $20

Estimate: About $30

As you teach the lesson, be sure to allow time for discussion and
encourage students to suggest other approaches.

6=2=1
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TEACHING THE LESON

GET YOUR MIND IN GEAR

TR #1 addresses the theme of a rough initial estimate (close enough)
versus the need to refine an initial front-end estimate (getting closer).
Students need to develop an awareness about when "eyeballing" is enough
and when they need to get closer;

Have students begin each time by finding the sum of the dollars (lead
digits). Encourage them to share their thinking;

ANSWERS: Top Lft: Not enough - tell at a glance (eyeball)

Top Right: Hard to tell - neEd to get closer (refine)

Bottom Left: Not enough - need to get closer (refine)

Bottom Right: Enough - tell at a glance (eyeball)

FRONT-END AND GROUPING

TR #2: Discuss the top of TR #2. Emphasize that they are to look for
amounts that "go together" to make about $1.00. Use the two TRY
THESE exercises to give additional practice;

The work is extended at the bottom to grouping two numbers to
$1.00 and then adding the third number to $1.00 to get an
estimate. Estimates will vary as a result of the approach Used

ANSWERS: TOP: $2.00, $3.00

BOTTOM: $1.50 = $1_60; $1.10 = $1.25; $1.80 = $1.90

TR #3: Here grouping cents toadollar is used to_adJust front-end
estimates._ Note:the distinction_between_close enough and getting
closer. Stress that grouping helps one to get closer- Use the
getting closer approach in the TRY THESE exercises._ Allow a
variety of estimates that are within a reasonable range.

ANSWERS: $9.80 - $10.00 $4.20 - $4.40

TR #4: Have students suggest pairs of numbers that group to the amounts
on the left (TOP). Then show how this can be used to estimate and
have students apply this with the TRY THESE exercises.

ANSWERS: $24.00+ - $26.00

$39.00 - $42.00

$16.00 - $19.00



As you conclude the lesson remind students that there are many
ways to estimate. They need to select their -own approach and
decide on the level of precision needed. "Close enough" estimates
are often fine. Also, encourage them to study a situation for a
few minutes before starting to estimate. This permits them to
analyze the situation and find an appropriate approach that is
quick and can be done easily in their heads.

on page 1 as well as exercise 10 with
the written work; Also aiscuss what they are

Discuss the two sample exercises
students before they start
to do on exercise 16 - 21 and 22 25. Emphasize that they are to
estimate. Exact sums are not needed;

ANSWERS:

1. $.79 and $.18 2; $.39 and $.59 3. $.74 and $.23
$.52 and $.47 $.22 and $.81 $.12 and $.89

4. $1,00 = $1.10 5. $1.90 - $2.20 5. $1.20 - $1.30
($1.00+) ($2.00+) ($1.00+)

7. $1.40 = $1.60 8. $1.90 = $2.10 9. $2.25 $2.50
($1.00+) ($2.00+)

10. 9.00 = $8.30 11. $8.00 = $8.20 12. $11.00__- $11.50
($8.00+) ' ($8.00+) ($11.00+)

13. $10.00 - $10.25 14. $9.00 - $10.00 15. $11.00 .= $11.50
($10.00+) ($9.00+) ($11.00+)

16. $4.15 and $5.97 18. $10.99 and $4.15 20. $14.10 and $5.97

17. $8.95 and $1.09 19. $8.95 and $5.97 21. $10.99 and $8.95
$14.10 and $1.09

22. $19 = $21 23. $34 - $36 24. $42 - $45

25. Answers will vary.



OUR MIND IN GEAR

DECIDE:

Sometimes only
47 ndeci &Ill a ri
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have enough in a glance?EYEBALL: Can you tell if
OR

REFINE:

yGU

you need to get a little bit closer?
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GROUPING CENTS TO DOLLARS

You can estimate
by grouping cents
to dollars.

TRY THESE:

Estimate:

Estimate

about

Estimate:

Now try to refine
your estimate.

TRY THESE:

Estimate:

$ .27
.73

+.52

$ .38\
.23 about

-T- .64/ 4111

/////

Estimate:

$ .83
.44

+ .61

6-2-TR2



ADDING DOLLARS & GROUPING CENTS

Put them together:

CLOSE ENOUGH1

Add the dollars:

Group the cents:

TRY TH'iSE:

$ 7.39
.67

1.88

GETTING CLOSER

FRONT=END:

CENTS

ESTIMATE

"TR3



GROUPING TO NICE NUMBERS

Name 2 numbers
that group to:

About $10.00

About $20.00

About $30.00

$4.15

.95

ESTIMATE THE TOTAL:

TRY THESE:

$2.99

6-2-=TR 4



GROUP TO DOLLARS

Draw lines between pairs of price
tags that make about $1.00.

2:

Estimate the total. First look
for amounts that make a dollar.
Then get closer with your estimate.

Name

$.62-
oo

.55
L

.39 5 O ,t v.oi-

///// Estimate: t c)

4. $.23

.21

.53

5. $.98

:75

.28

6. $.49

,27

+ .49

7. $.33

.69

+ .49

Estimate:

EStiMate:

9:

FRONT=END AND GROUPING

Estimate:' 1. Find the front-end sum.
2: Group cents to dollars and adjust to get closer
3. Write the estimate.

10. 11:

$5.45 Front-end: $3.15 Front-end:

.25 EStimate 4.38 Estimate

+ 2:53 + :63
of cents: of cents:

Final Final

iiiiii Estimate: ////// Estimate:

23

6=2=0.1



Nattie

Estimate by first

12.

finding

$8.18

79

+ 2.45

the front-end

13;

sum.

$ ;77

3.12

-T- 6.24

14; $4.89

4.60

;12

15. $7.28

;49

3.72

//MI ////// ////// ////i/

Estiripte:

GROUP TO NICE DOLLAR AMOUNTS

Find pairs of

prices that

group to:

About $10;00 About $15.00 About $20;00

16. and 18. and 20. and

17. and 19. and 21. and

SPORTS SALE

Sport shoes $23.95

Sweat socks 3.89

Basketballs 15.39

Baseballs 2;49

Baseball bats 6.38

Tennis Racquets 17.29

Estimate: Group to nice numbers if
you can.

22; 1 Basketball

2 Baseballs

23 1 Sport shoes

1 Baseball bat

1 Sweat socks

24. 1 Tennis Racquet

1 Sport shoes

1 baseball

About:

About:

About:

25; Find 3 things that cost close to $15.00;

You can buy more than one of each item.

6 -2 -p:2



NSF ESTIMATION
GRADE 6 - LESSON 3

OBJECTIVES: To recognize reasonable amounts;

To adjust front-end estimates for 3- and 4- digit: numbers;

To use front-end estimation for horizontal examples;

TEACHER BACKGROUND:

Lesson 3 focuses on adjusting the front-end sum in order to get a more
precise estimate with 3-digit and 4-digit _numbers; A variety of ways can
be used to adjust the initial estimate. Two approaches are shown below;

FRONT -END SUM: Find the sum 289
of the lead 416
digits and + 162
indicate the
place value. (2 + 4 + 1) hundreds = 7 hundreds

ADJUSTING:

1. Find the sum of the tens
digits and adjust up.

INITIAL ESTIMATE: 700

(8 + 1 + ) tens is 15 tens
or 150;

700 + 150 = 850

ESTIMATE: 850

2.. Find numbers that group 89 + 16 is about 100; 62 more;
to 100.

700 + 160 = :860

ESTIMATE: 860

The lesson does not emphasize one particular method for the adjusting
step. Other methods may be suggested by students also; It is important
that you do not press for precise estimates at this time for all students;
(Over 800; 800 or 800+ are still acceptable estimates.) Some students may
not possess all the prerequisite skills for adjusting estimates as shown
above; A long range goal is to have students view estimation as some-
thing that is practical; useful and relatively easy to do mentally;

6=3-74



NOTES: 1. Estimates are acceptable as long as they are within a reason-
able range. _For example; in the above example; any estimate
from800 to 900 is acceptable;

2. The background established by -the first two lessons; which
involved money and adjusting informally; should have estab-
lished a solid base for Lesson 3.

TEACiING THE LESSON

GET YOUR MIND IN GEAR

The.focus of TR #1 is sensible Answers. One long term value ofwat-k on
estimation should be greater sensitivity_toanswers that are not sensible
or reasonable; Discuss each exercise with the stuUents. In the exercises
at the bottom; ydu may want to have students look up information to deter-
mine a reasonable answer;

ANSWERS TOP $14.00 500 $8.00

BOTTOM: Answers will vary;

ADJUSTING FRONT-END ESTIMATES

TR #2: Present the three steps shown on the transparency. Discuss ways
of doing_step_2; including those discussed in TEACHER BACKGROUND.

. In the TRY THESE exercises_have students find two estimates:
close enough and getting closer.

TR #3:

ANSWERS? 1300+ to 1400 1100+ to 1160 . 1200+ to 1300

1400+ to 1500 2000+ to 3000

Here the work is extended to 4 -digit numbers. For adjusting the
estimate discuss how_the sum of the hundreds digits can be used as
well as grouping hundreds.

ANSWERS: 11;000+ to /2,000

9,000+ to 10,000

12,000+ to 13,000

11;000+ to 12;000

HORIZONTAL EXAMPLES

TR #4: Focus on_the importance of the lead digits having the same place
value. In the next lesson the examples have different numbers of
digits.

ANSWERS: 7,000+ to 7,500 2,000+ to 2,400 16,000 to 16,500

900+ to 950 5;000+ to 5,500

USING_THE__EIERUSES:

Develop exercises 1 and 4 on page 1 with the students. On page 2 students
get practice in finding and selecting sensible amounts. Remind students
to estimate on exercises 20 -23.

(53-=2



ANSWERS:

1. 1200+ to 1300 2. 1400+ to 1500 3. 10,000+ to 11,000

4. 1200 to 1300 5. 9000+ to 10,000 6. 1200+ to 1300

7. 12,000+ to 13,000 8. 1100 to 1200 9. 12,000+ to 14,000

10. 1200+ to 1400

11. Will vary 12. will vary 13. 10 - 12 years old

14. 300 = 450 15. Will vary 16. $25.00

17. 25 18. $15.00 19. 300

20. $7..50 21. $21.00 22. 600

23. $9.75

2 7 6=3=3



OUR MIND IN GEAR

WHAT'S SENSIBLE?

Choose the r = asonable number:

A NEW BASEBALL GLOVE COSTS:

$1.40 $14.00 $140,00

THE NUMBER OF STUDENTS WHO ATTEND WASHINGTON SCHOOL IS:

5 50 500

THE GONZALES FAMILY OF 4 WENT TO SPEEDY BURGER FOR LUNCH.

THEY SPENT ABOUT:

$8,00 $48.00 $80.00

Fill hi a reasonable amount:

IT'S ABOUT MILES FROM HERE TO CALIFORNIA,

A SMALL COMPACT CAR GETS ABOUT A GALLON.

THERE ARE ABOUT STUDENTS IN OUR SCHOOL.

THE AVERAGE NUMBER OF PEOPLE IN A FAMILY IS

THERE ARE ABOUT PEOPLE LIVING IN THE UNITED STATES.

6=3=TR1
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Estimate The Number Of Students

Attending The Three Schools.

SCHOOL STUDNTS
WASHINGTON 378
KING 23E3
JEFFERSON 44 2
REMEMBER: WITH FRONT=END YOU BEGIN WITH THE DIGITS

REPRESENTING THE LARGEST PLACE VALUE!

Add the hundreds:

Estimate the rest:

Put it together:

OVER 100? OVER 200?

CLOSE ENOUGH

TRY THESE

3 2 9 6 2 7

5 6 2 1 1 9

+ L4 8 9 +406

GETTING CLOSER r

2 8 7 8 6 3 7 7 2

1 6 3 +619 8 5 2

4 0 1 +14 6 7

+428
6=-3-TR2



GETTING CLOSER I

MORE ADJUSTING

-AIT DANN CE

GAME

GAME 2
GAME 3

352Y

.2,907
3,273

Add the thousands:

Estimate the rest: OVER 1000? OVER 2000?

Prat it together:

CLOSE ENOUGH

TRY THESE:

1,2 2 5 3,6 8 3 6,7 6 2 $ 3,2 6 3
3,1 7 9 5,0 0 6 + 2,5 3 7 6,8 9 1
2,6 1 9 4 2 0 2 +1,725

+ L4,3 5 8

6-=3=-TR3
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HORIZONTAL FORM

When examples are written horizontally:

Make sure the front-end digits
have the same place value:

8,427 ± 4,672 ± 3,820
Then, estimate as usual

FRONT-END SUM:

FINAL ESTIMATE:

TRY THESE

, 3 5 6 + , 5 8 2 + 3 4 2 4 6

7

, 0

1 0 3

3 , 2

0

FRONT-END SUM:

FINAL ES1IMATE:

+ 3 0 + 6 8 3

0 7 + 4 , 4 6 8

+ 4 3 2 6

6 5 , 1 2 3

+

+ 2, 7 9 6

31

6=3-=TR4



NAME

Estimate; Use front-end addition and adjust.

6,247

2,728

+ 3,5-61_

a.

b;

c.

Sum of thousands:

Estimate of rest:

under 1000 over 1000 over 2000

Final Estimate: 12,000+ or about

////

2. 419 a; Sum of hundreds:

207 b. Estimate of rest:
526

332 under 100 over 100 over 200

/ / / c; Final Estimate: 1400
+

or about

3. a. Sum of thousands:

b; Estimate of rest:

2,875 + 1,625 + 5;902

c.

under 1000 over 1000 aver 2000

Final Estimate: or about

Estimate. You can get close enough Ex.

or try to get closer.

347 Carl :

236

+ 670 Anne: / 4 0
/ / /

4; 847 5. 6,275 6; 357

129 + 2,939 106

+ 315 572
/////

///
+ 245

///

Est: Est: Est:

7. 2,461 + 7,129 + 3,291 8. 862 319

Estimate: Estimate:

9. 1,346 + 2,567 + 9,356 10. 363 + 478 + 268 201

Estimate: EstiMate:

6-3-p. 1



Name

Estimation involves recognizing and finding sensible amounts.

Fill in an amount that makes sense.

11: The population of the city you live in

12. The time it takes to clean your room:

13. The age of a sixth grade student:

14. The number of miles traveled in a 7-hour car trip:

15. The number of multiplication facts you can do in
1 minute:

Circle the most sensible choice for each exercise.

16. A Pair of school shoes costs:.

17. The number of students in
Mrs. Smith's class iS:

18. The Wong family (mother;
father, two children) went to
the movies one night: They

spent about:

19. A jumbo jet was almost filled
with passengers. The number
of people on the Oahe was
about:

USe additiOn estimation to choose the

20. Larry is sending for a hobby
kit that costs $6.50 plus_
95t for postage; He should
send about:

21; Ms. Paine bought a blouse for
herself that cost $12.95 and
one for her daughter that cost
$7.49. She spent about:

22. Washington School has 202
fourth graders, 194 fifth
graders and 189 sixth graders;
The total number of students
is about:

$2.50 $25.00 $250.00

3 12 25

$1.50 $15.00 $40.00

300 600 900

closest estimate.

$6.50 $7.50 $8:50

$1'3.00 $21.00 $23.00

600 650 700

23. M. Conley has to pay bills of
$2.55, $3.42 and $3.78. She $7.75 $8.75 $9

has to pay about:

6-3-p.2



NSF ESTIMATION
GRADE 6 - LESSON 4

OBJECTIVES: To use front-end estimation for subtraction.

To estimate when exercises are written horizontally and the
numbers have different numbers of digits.

TEACHER BACKGROUND:

Front-end estimation is now extended to subtraction as shown below:

9327
:6875

1. Subtract lead digits to get
an initial estimate.

2; Adjust ta initial estimate

9 thousand
- 6 thousand

3 thousand

9327

327 is less than 875 so the
answer is less than 3000.

ESTIMATE: 3000

To adjust the initial estimate (3000), jt_is
possible to just compare the hundreds digits.

Getting closer: The estimate can be made more precise by actually sub-
tracting the hundreds digits. 13 hundred - 8 hundred = 5 hundred, so the
estimate is 2500.

However, at this level it is important to avc-id pressing for-estimates
that are too precise. More capable estimators should be allowed to give
more precise estimates and there is a section of exercises on page 2 of
the worksheets that deals with tis.

The lesson also presents examples written horizontally in which the num-
bers have different numbers of digits; Students need to remember to use
digits of equal place value when estimating.

427 + 89 + 279 Front-End Sum: 600

6-4-1



TEACHING THE LESSON:

GET YOUR MIND IN GEAR

TR #1 stresses flexibility in estimation. There are several ways to ap-
proach the two grocery lists shown on the transparency;

$3.19 For the example at the left, one_could begin by using
.84 front -end estimation and then adjusting_up. The
.45 adjusting could be done by adding the dimes or grouping

1.39 cents to dollars.
.08

2.98 Another approach is to group the first two amounts to
$4.00, the next three amounts to $2.00 and rounding
$2.98 to $3.00.

Let students share their approaches to the two exercises.

ANSWERS: $8.00 to $9.50 $3;00 to $4.00

FRONT-END SUBTRACTION

TR #2: Discuss the two examples, emphasizing the adjusting step; If some
students want to make more precise estimates on the TRY THESE
exercises; have them share their thinking with the class;

ANSWERS: under 600 over 200 under $5.00

TR #3: The work is now extended to 4-digit numbers. Have students show
the adjusting by writing + or - after the front-end difference;

ANSWERS: 5000+ 2000- 1000+

HORIZONTAL EXERCISES

TR #4: Discuss the work on the top half of the transparency, emphasizing
that they must work with digits which have the same place value.

ANSWERS: to 9000 2000+ to 2100

550 to 700 4000-

USING THE EXERCISES:

Discuss the sample_exercises_ttsat occur before exercise 7 on page 1 and
exercises 17 and 21 on page 2_; 'Lou might challenge more capable
estimators to try the FOR ESTIMATION EXPERTS section on page 2;

5
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ANSWERS: 1; over 500 2. under 200 3. over $2.00

4; 3000+ 5; $3;00- 6; 4000+

7. 6000- 8. 6000- 9. $7;00-

10. $7000 11. 400+ 12. 600-

13; 3000+ 14. 200+

15. 6000- 16. $4.00+

17. 7250 to 8000- 18. 9000+ to 9500

19. 4500 to 5000- 20. 550 to 600-

21. 7000 to 8000 22. 9000+ to 11,000

23. 16,000+ to 18,000 24. 800 to 900

1. 440 2. 590 3. 70 4. 3300

5. 3800 6. 1300

6=4=3



OUR MIND IN GEAR

ESTIMATE; TELL HOW YOU THINK;

BE FLEXIBLE; USE A WAY THAT IS QUICK AND

EASY TO Did IN YOUR _REQ. MAKE SURE YOUR

ESTIMATE IS "IN THE BALLPARK,"

$3.19
.84
.45

1.39
.08

2.98

. 10
. 57
. 58
.49
. 52

1.20

3d

6=4-TR 1



FRONT=END ESTIMATION: SUBTRACTPON

FRONT END

DIFFERENCE

4

SCHOOL NUMBER
OF_,=STUDEN

PAR <ER
-G-EE\LEAF

442
126

ABOUT HOW MANY MORE STUDENTS

ARE ENROLLED AT PARKER SCHOOL?

COMPARE

THE REST

42

TRY THESE:

FINAL

EST I MATE

OVER 300

OR

300+

UNDER 400

OR

1400-

8 0 0 6 4 1 , 3 1

2 3 9 4 I 9 4,69

OVER.600; 600+

OR

UNDER 600; 600-

OVER 200; 200T OVER $5,00;

OR OR

UNDER 200; 200- UNDER $5,00; $5,00-

38

6-4-TR2



FRONT END ESTIMATION: SUBTRACTION

Population Growth In Summerdale.

YEAR POPULATION

1920 2 , 3 2 1

1940 4 , 8 6 9

1960 6,875
1980 9,327

What was the rsopulation increase from 1920 to 1940?

FRONT END

DIFFERENCE

4

From 1960 to 1980?

tilOaSOnct

TRY THESE:

FRONT-END

DIFFERENCE

FINAL

EST IMAT E

COMPARE FINAL

THE REST ESTIMATE

4.8 9
2t3 2_

8 9 2 1 7 0 0 0 4 1 2 4
3 5 4 5 5 4 3 9 3 0 8 9

117064 So ti4o64547 /1 -tocx...1"anCif

6-4-TR3



ItiflICH IS THE SENSIBLE ESTIMATE?

13CO
_ --

\ 7" 427 +

Be careful when there are different numbers
of digits!

427+ 89 -4- 279 8367 -152

Front-end Sum: Front-end Difference:

Final Estimate: Final Estimate:

TRY THESE: Tell which digits to add or subtract,.
estimate.

6 0 3 7

2 4 6 8 -=

4 5 1 +

(5 3 8 7

2 4 9 2 3 6 4

3 9 I

7 + 125 +

8 3 1) 2290

Then

6"4=TR4



NaMe

Circle the best estimate.

1. 752 2. 627 3. $3.61

== 235 = 486 - 1;24

//// //// /////

over 500 over 200 over $2.00

under 500 under 200 under $2.00

4,621 5. $5.28 6. 8,624

- 1.264
=. 2.64 = 4,187

////// ///// //////

3,0(:-+ $3.00+ 4,000+

3,00b $3.00- 4,000-

Subtract lead digits to estimate. Ex. 4,627

Write + (the exact answer is more). = 1;529

Or write - (tiie exact answer it 108t 3;000+ L55Z.:7.---d`----/--

7. $9,624

- 3,810
8. 7,694

- 1,872

9. $9.17

- 2.86

11/111 ////// /////

Estimate E.;timate Estimate

10. $8,111 11. 764 12. 817

= 1,888 = 339 - 284

Estimate Estimate Estimate

13. 4 ;918 - 1;785 14. 485 - 228
Estimate Estimate

15. 1,258 = 1,835 16. $5.63 = $1.27
Estimate Estimate

6-4-p. 1
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Estimate; Be careful Ex.

about place value.
5;716 - 335 Estimate: 54000+

17. 8,125 = 697 18. 9;710 - 421
Estimate

19. 5,185 - 371 20. 621 - 38

Estimate

Estimate Estimate

Estimate. Be careful
about place value. Try
to get closer.

21. .4672 834 2196

22. 792 8424 1262

23. 9126 4218 3979

24. 578 215 45

EX.

Estimate

Estimate

Estimate

Estimate

6,643 207 8,121 14,9000

Estimate

FOR ESTIMATION.EXPERTS! ! !

6 2 I
-243

ESTIMATE: 400

GETTING CLOSER: 380

Sometimes you may want toget_closer with
subtraction estimation. Here's how:

1) You know the_estimate is under 400 (400 )

since 21 is less than 43.

2) Look at the tens place; Think: 12 tens
- 4 tens = 8 tens; So; a closer estimate
is 380;

Try getting closer with these exercises;

1= 763 Getting 2. 931 Getting 3.

= 329 ClosPr - 348 Closer

4; 6813 5. 8692 6.Getting Getting
Closer - 4879 Closer

642

- 574
Getting
*Closer

4217 Getting
- 2969 Closer

6-4-p.2



NSF ESTIMATION
GRADE 6 - LESSON 5

OBJECTIVE: To estimate sums.and differences with larger numbers.

TEACHER BACKGROUNE1:

With_larger numbers the strategies already presented can be used. Select=
ing "dice" numbers with which to work is particularly helpful, as shown
below.

47,249 - 18,087

A. 47,000 = 20;000 is easy_to
tdmputoi_td change_47,249
to 47;000 and 18,087 to
20,000.

Estimate: 27,000

B. 18,000 + 30;000 = 48;000;
So change 47,249 to 48;000
and 18,087 to 18,000.

Estimate: 30,000

In presenting the lesson, emphasize:

1) the importance of being flexible when estimating. it it_Wite to take a
few seconds to study the situation to see what might be dOne to produce
a reasonable estimate quickly and mentally.

2) that it is not always easy to adjust an estimate. This is particulatsly
true when the numbers have been changed to "nice" numbers or when ad=
dends have been grouped to "nice" numbers;

TEACHING THE LESSON:

GET YOUR MIND IN GEAR

TR #1 omphasi_zes examining an answer to see if it -is reasonable. For
example, in 3013 - 2995, both numbers are about_3000 so the answer shown
on the calculator, 1018, does not make_sense'. Have students look at the
numbers as a whole rather than attempting to compute the exact answer;

ANSWERS: The answers to 3013 - 2995 and 2087 + 3652 + 197 are not
reasonable;

ESTIMATING WITH LARGER NUMBERS

TR la: The approach used is front-end; First;
is found; Then that number is adjusted
the digits in the second place from the
other Ways of doing the adjusting, such
numbers.

the sum of the lead digits
up by finding_the sum of
left; Students may have
as grouping the remaining

ANSWERS: 230,000 = 240,000 56,000 - 58,000

1;000;000 = 1,100;000

6=5-1
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TR #3: Grouping addends to "nice" numbers is emphasized. After discuss-
ing the sample example; have students suggest other ways the num-
bers could be grouped.

ANSWERS: 190;000+ - 210;000 140;000+ = 150,000

35,000 = 42,000

TR #4: Three ways of estimating the difference for a subtraction situa-
tion are shown. Discuss each approach and have students suggest
other methods.

ANSWERS: 20,000 = 25,000 45,000 - 50,000-

15,000 = 20,000-

USING THE EXERCISES:

Discuss the directions for Ex. 1-6 and 7-9 before students start their
work. Encourage students to be flexible in how they estimate and indicate
that "in the ballpark" estimates are acceptable;

ANSWERS:

1.

4.

7.

130,000+ - 140,000

110,000+ - 122,000

70,000+ - 90,000

2.

5.

8.

80,000+ - 90,000

40,000+ - 50,000

180,000+ - 205,000

3.

6.

9.

1,300,000 - 1,500,000

900,000+ - 1,000,000

200,000 - 220,000

10. 15,000,000 - 11. 30,000,000 - 12. 50,000,0 -

16,500,000 32,000,000 3 000,000

13. 30,000+ - 34,000 14. 18,000 - 20,000- 15. 400,000+ 430,000

16. 40,000 = 42,000- 17. 34,000 - 40,000- 18. 20,000+ - 22,000

19. 40,000 - 43,000 20. 13,500 - 15,000 21. 14,000 - 2C 000-

22. 25,000 - 30,000- 23. 34,000 - 40,000- 24. 40,000+ - 5 000-

25. 50,000 - 60,000- 26. 100 - 200- 27. 200+ - 250

28. 300 - 400- 29. 20,000+ - 25,000

44 6-5-2



YOUR MIND IN GEAR

_ ""
4""°":,

I , -

re these answers

reasonable? Use

estimation.

147 -+ 28 + 32

\ \ \
L-

-41 . Atikir

2087 + 3652 + 197

346 ;- 197

Look at the problem

and at the answer. Does

it make sense?

45

3013 = 2995

4163 + 2186
_\ \

rkt4

3657 - 126

6=5=-TR1



FRONT=END W:TH LARGER NUMBERS

ABOUT HOW MUCH

DOES MR. HINSDALE

SPEND ON SALARIES?

EMPLOYEES SALARIES
Ms. Schmidt $52,162
Mr. Walters $24,921
Mr. Alrich $329168
Mrs. Hunt $18,187

Front-end Sum-

THOU AND
Estimate the Rest:

OUSAND

Put it Together:

A7g0t434tield

3 47.444,40,

+ 10 7-4*Seklici
rhOia.sanci

126 THOUSAND ©R

TRY THESE:

36,422 24,826 148,672

81,356 + 32,924 287,922

24,963 + 634,127

+ 92,847

6=5=TR2
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GROUPING WITH LARGER NUMBERS

34,126
8,272

65,387
4.190,070

4 THOUSAND
tleatt ija _

8 THOUSAND
.bout 2bO b 5 THOUSAND

THOUSAND

/Mock+ 3O0
300-000

TRY THESE:
-C7

42 THOUSAND 6 8 2 7 14,.617
63 THOUSAND 4 3 0 0 8 2,018
92 THOUSAND + 9 7 6 3 4 8 1 5 2

+ 4 THOUSAND + 1 5 6 3 4

A BOUT ABOUT: ABOUT:

6"5=TR3



USING "NICE NUMBERS" IN SUBTRACTION

B NES IILLE 47-249
CARTERVILLE I 8 _087

About how much larger is the population of Bainesville?

Sandi used front-end

Al M... 6..D cl:t 2.7 -f-A0 t.4a sic(

1-Ar usaild -t-Aoccsa ncl= 30 = 5 u_sd

1?.2 'V? is k -1-414:2,1 EP?)

50 hi egimcd-e hcts -fra be
30-rtoonctAA . 0 7 -7Lit_e.cisctikA

Here are some other ways
7, 000

Is? --t-hcz,Lsand cios
---fro .20 --thousand .

4/71000 is eas
ta do i n heat4.

TRY THESE:

49,237 6I 000
13,572

4.6

32i87 9
1-6iH27

6-5-T.R4



Estimate using front-end.

1. 12,673 2. 62,342

41,325 1,836

+ 85,677 + 24;267

//////// ////////
Front-end
Estimate:

Getting
Closer:

4. 72;147 5; 32;976

47;856 14;010

+ 1,928 + 2,827

//////// ////////

Front-end
Estimate:

Getting
Closer:

Name

3. 267,388

392,430
+ 820;401

/////////

6. 162,342

+ 806,978

/////////

Estimate. Group to nice numbers to work with.

Estimate:

7; 12;677

24;864
+ 48,566

8. 97,456

24;857
2;738

+ 76,_16Z////////
////////

9. 162,342

3,940
+ 46,769

////////

The areas of the seven continents of the world are listed in the chart.

CONTINENT SQUARE MILES

Asia 16;899;000

Africa 11,506,000

Antarctica 5;500;000

Australia 2;968;000

Europe 3;745,000

North Aterica 9,390,000

South America 6,795,000

Estimate the area of Nbrth
America and South America:

sq. mi.

11. Estimate the area of Europe;
Africa and Atia:

sq. mi.

12. Estimate the total land area
Of the seven continents:

sq. mt.

6-5-p.1



Estimate:

Name

13. 68,125 14: 27,269 15. 667,184

- 34,604 - 8,351 249,650

//////// /////// /////////

About About About

16: $45;106 - $3,727 is about

17: $50;000 - $15,325 is about

18. $34;471 - $12;609 is about

19. $85,721 - $42,848 is about

PROFILE OF U.S. HOME BUYERS

1977 1979 1981

Average Purchase $44;500 $58;200 $72,750

Average Down Payment $ 9,000 $12,282 $16,100

Average Monthly Loan Payment $ 273 $ 401 $ 624

What was the difference in the average cost of a house between:

20: 1977 and 1q79?

Est:

21. 1q7ci and 1921? 22: 1977 .and_1981?

Est: Est:

Home buyers obtain a loan. The loan is for the amount left when the down payment

is subtracted from the purchase price: What was the average loan in:

23. L9T72 24. 9? 25. 1981?

Est: Est: Est:

By how much did the average monthly loan payment increase from:

26. 1977 to 1979? 27. 1979 to 1981? 28: 1'977 to 1981?

Est: Est: Est:

29. Ih 1981 Mr. and Mrs. Hernandes bought a home for $95;000. .

About how much more than the average price did they pay? Est:

5
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NSF ESTIMATION
GRADE 6 - LESSON 6

OBJECTIVES: To compare rounding and front-end fOr addition estimation.

To estimate products when one factor is less than 10 using
rounding.

To adjust multiplication estimates upwards.

TEACHER__BACKGRGUNa:

In the first part of the lesson rounding and_frontend approaches
to addition estimationarecompared; While front -end estimation
has been emphasized, rounding is also a valid approach. HoWeVer,
when there are several addends; as shown
in the example at the right, front-end $3.89
estimation has one major advantage - 4;38
the numbers being added are visible; 2;63
When rounding, each rounded number 8.79
must be held mentally and recalled + 5;36
at the end of the rounding protess.

The front-end process also gives
estimates that are usually closer
to the exact answer because of the
adjusting process.

The primary focus of the lesson is
estimatijig for multiplication exercises
where one factor is less than 10. This
process; in which one factor is rounded
may be familiar to students.

The lesson extends the process to
adjusting the estimate by writing
+ or - after the initial estimate;

Finally; students are shown how to get
closer with estimates for situations
involving money. For situations such
as the one shown at the right it is
easy and natural to "get closer" in
the manner shown;

This is an informal introduction to
front-end estimation in multiplication
Which is developed more fully in the
seventh grade materials;

51

6 x 387

a. 387 roundt to 400

b. 6 x 400 = 2400

Since 387 is rounded up,
the estimate, 2400,_is
an overestimate. It is
greater than 6 x 387.
to show this; a "-" sign
is written after the
estimate;

ESTIMATE: 2400-

3 x $1.19

a. 3 x $1.00 = $3.00

b. $.19 is close to $.20
3 x $0.20 = $0.60

c. ESTIMATE: $3.00 + $0.60
or $3.60

6-6-1



You may wish to review two skills that are used in the estimation process;
Some students may need additional work with both of them;

1. Multiplying multiples of ten;
one hundred or one thousand by
a1-digit number.

Present several examples written
horizontally for students to
practi-ce;

3 x 7000 2 x 70 7 x 900
8 x 30 5 x 800 4 x 6000

2. Rounding to hundreds and thousands.

Use the development shown at the
right to review the rounding
process and the meaning of
rounding.

t'v
6 x 400

a. multiply the lead digits;
6 x 4;10,=

b. write two zeroes 2400

a; 264 is between 200 and 300

Present several numbers for b; 264 is closer to 300 since
students to round; it is more than halfway

Round to hundreds; c. So, 264 rounds to 300

287 646 592 .750

Round to thousands.

1284 3485 6500 4902

TEAC}[INF THE LESSON:

GET YOUR MIND IN GEAR

TR.#1 stresses flexibility in estimation; It is important for students to
realize that_there are many ways to estimate, and to select the approach
appropriate for a given situation. Discuss each of the three-methods
shown.

1. The first person used front-end estimation.

2. Rounding was used by the second individual. Note that here both _

methods yield the same estimate.

3; The third person estimated by rounding each number to the next higher
dollar; This approach might be used when you want to be sure you have
enough money; since it gives an overestimate.

ADDITION ESTIMATION: ROUNDING AND FRONT-END

TR #2: Have each example done using rounding and the front-end strategy.
Space is left for recording the rounded numbers; In discussing

6-6-2
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the_questions at the bottom, bring out that rounding was probably
easiest for the middle example since there were only two numbers
and they were close to a whole number of dollars. The third
example is jnuch easier by front-end estimation since there are
four addends.

ANSWERS: 1. Rounding: $8.00

2; Rounding: $9.00

3. Rounding: $12.00

MULTIPLICATION ESTIMATION

Front-End: $8;00+ - $9.25

Front-End $9.00

Front -End: $12;00+ - $12.50

TR #3: Develop estimation by first rounding one factor; You may need to
include additional work on multiplying hundreds and_thousands, and
rounding; Discuss why the estimate is written as 2400-.

ANSWERS: 1. 1500+ 2. 4000- 3. 1400+

4. 24,000- 5. 12,000+ 6. 16,000-

TR #4: Here students adjust-up by multiplyi_ng the cents. Take time to
carefully discuss the two ways of adjusting. In each one $.19 was
rounded to an easy number with which to work. Discuss each TRY
THESE exercise with the students.

ANSWERS: 1. $4.20 - $4.50

$4.40 - $4.60

3. $13.20 - $14.00

for each set
that precedes

of exercises before assigning them.
Ex; 25-28 with the students.

Discuss the directions
Work the same example

ANSWERS:

1. a. $13.00 b. $13.00+ = $14.50 2. a. $12.00 b. $12.00 = $13.00-

3. a. $11.00 b. $11.00 - $11.50 4. a. $12.00 b. $11.00 -$12.00

5. a. 8000 b. 8000+ - 9200 6. a. 900 b. 800 - 900

7. 1600 8. 9000 9. 2800 10. 5400

11. 16,000 12. 36,000 13. 2500- 14. 14,000+

15. 240+ 16. 6000- 17. 30,000- 18. 400-

19. 1800+ 20. 40,000- 21. 27,000+ 22. 1600-

23. 320= 24. 30,000- 25. $6.60 26. $12.80

27. $37.50 28. $7.50

53 6-6-3



YOUR MIND IN GEAR

There are many ways to estimate.

Tell how each person estimated.

÷ +
6oLt.+

c_,c) '6 °

When might you estimate
like this?

54
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ROUNDING AND FRONT-END

Good est; asters use many strategies.
Try these problems two ways.

ROUNDING FRONT-END

$4.29 $4.29 Initial Estimate:
3.41 3.41

Gettin23 Closer:( )1.35 +1 .35

$5.98 $5.96 Atial Estimate:
.,15

Getting Closer:

$4.87 $4.87
3.29 3.29 Initial Estimate:

1.75 1.7S Getting Closer:
+ 2._39 ---> +2.39

IN WHICH ONE DID ROUNDING WORK BEST?

IN WHICH ONE WAS FRONT-END MUCH EASIER THAN ROUNDING?

6-6-TR2



USE ROUNDING IN ULTIPLICATION

THE SCHOOL PLAY RAN 6 NIGHTS.

EACH NIGHT ALL TICKETS WERE

SOLD, THE THEATER SEATS 387

PEOPLE. HOW MANY TICKETS

WERE SOLD'?

6 k 387
6 x-3-o

'Both 1800 and 2400 are
in the ballpark. But

387 IS CLOSER TO 400

AND

0 6 X 400 IS EASv TO DO

C,

So) 2400 is a better est5mate.

You can adjust the e tirreate:

TRY THESE:

3 X 5 4 2

5816

zaoo °1

Round le give the closer estimate.

8 4 6 7

2 14 8 2

2 1 9

X 3 7 6 2

8-6--TR3



GETTING CLOSER IN MULTIPLICATION

Sometimes it's easy to get closer.

Uze $1.20

Now you try getting ,:.:loser.

;4 eactld Buy 3

2

Una .25

5

CLOSF FNOUGH GETTING_CLOSER

$ 3-

4.00

6-6-TR4



Name

Solve each example using rounding. Then do it using front-end with

adjusting. Put a V next to the way that worked best for the example;

1. $7.38
2.44

+ 4.29

Rounding:

Front-End:

3. $2.08 4. $3:27
3.96 Rounding: 2;63

+ 5.12 1:38

/////
Front-End: + 4 -75

/////

5; 6;298 426 + 2;349 Rounding:

Front-End:

6; 346 5} + 8 + 482 Rounding:

Front-End:

Rounding:

Front-End:

Rounding:

Front-End:

Estimate. boo' 3ocpc.

J.)

7. 4 x 372 8. 3 x 2897°
Estimate Estimate

9; 7 x 432 10. 9 x 633
Estimate Estimate

11. 2179 12. 4 x 9209
Estimate Estimate

Write + or - in the 0- p_st_24_71

3 x 247 is greater than 600.
8O; Write a + to ShOW that
the exact answer is more
than 600.

Initial Estimat-c: 600

Adjusted Estimate: 600°

13. 5 x 4E'; 2500
0

14. 7 x 2155 140000
,7tittiate EStimate

15. 4 x 53 249 16; 998 630110_

Estimate Estimate

1/. 5 x 5701 30,000° 18. 8 x 49 400
Estimate Estimate

6-6-p;1
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Estimate by rounding one factor then

adjust;

19. 3 X 639

Estimate

21. 9 X 3102

Estimate

23 8 X 39

Estimate

Try getting closer with money.

Use dimes; quarters and half

dollars to adjust.

25.

27.

Ex; 7 X 279 2/o-07
Estimate

20. 5 X 7730

Estitate

22; 2 X 780

Estimate

24. 6 X 4792

Estimate

4 X $2.47

1. Use the front
digit. 4 X $2 8

2. %iork with the
47t is closer to 50t

3. Write the estimate.

Front-End

Adjust Up

Estimate

(3

(3

X

X

$2)

20t)

Front-End (2

Adjust Up (2 X 40t)

Estimate

Front-End (5 X $7)

Adjust 00 (5 X 50t)

Estimate

Front-End (3 X $2)

Adjust Up (3 X 50t)

;timate

59

4 X 50t = $2

$8 $2 = $10.00

Estimate
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NSF ESTIMATION
GRADE 6 - LESSON 7

OBJECTIVES: To estimate products by rounding both factors.

To estimate products by rounding one factor to 10, 100, or 1000.

To adjust estimates.

TEACHER BACKGROUND:

When both factors have at least two digits
it is usually most effective to round each
factor to the lead digit and find the pro-
duct of the rounded numbers;

A variation occurs when one factor is close
to 10, 100 or 1000; Here one factor is
rounded and the other factor is multiplied
by 10, 100 or 1000. This strategy pro-
duces a closer esti:-lte than rounding
both factors.

71 x 238

ESTIMATE: 14,000

645 x 94

ESTIMATE: 64,500

Students need to be skillful in multiplying multiples of ten; hundred;
thousand, etc.; and multiplying a number by 10; 100 or 1000. These skills
have not been mastered by many sixth grade students and need additional
attention. Thus, ycu may need to spend additional time on these_pre7
requisites. One important aspect of developing the first skill is high-
lighting the steps that are used to find the product; as shown below.

40 x 600

1; Multiply the lead digits. 40 x 600 = 24

Then write as many zeros 40 x 600 = 24,000
as there are in both factors;

The lesson also encourages students to adjust estimates when possible;
Four examples are shown below.

a. 28 x 56 ESTIMATE: 1800- Both factors are rounded up;
So 1800 is an overestimate;

b. 62 x 23 ESTIMATE: 1200' Both factors are rounded down;
So 1200 is an underestimate;

37 x 96 ESTIMATE: 3700- 37 x_100 is greater than 37 x 96
SO, 3700 is an overestimate.

d. 62 x 79 ESTIMATE: 4800 When one factor is rounded up and
the other factor is rounded down,

ti j

there is no general rule that can
be used for adjusting.

6-7-1



One additional_variation is presented in the lesson. When both factors are
close to the midpoint, a more precise estimate can be obtained by rounding
one factor up and the other factor down.

36 x 75 ESTIMATE: 2800

or

ESTIMATE: 2400

TEACHING THE LESSON

GET YOUR MIND IN GEAR

USe 40 x 70

Use 30 x 80

TR #1 nelps students recognize when an estimate is sufficient; In discuss-
ing each question, you might also bring out that an estimate is useful as a
check on exact computation;

ANSWERS: 1; NO No; Yes; Probably yes

2; Yes; No

ESTIMATING PRODUCTS

3, No Yes

TR #2: Begin by reviewing multiplying multiples -of ten_(40_x 60).
Then extend the work to other examples (40 x 300, 600 x 500).

Develop the work shown on the transparency. Record the rounded
numbers in the bubbles to help students remember the numbers they
must multiply.

ANSWERS: 2400 32.000 1600
5600 30,000 100,000
4500 8;000 ]400

TR #3: Review multiplying numbers by 10, 100 and 1000; Then develop
rounding one factor to 10; 100 or 1000. Have students tell why the
estimate is written as 3700- (37 x 100 is greater than 37 x 96;
Sb3 _3700 is an overestimate and the answer to 37 x 96 is less than
3700.)

You might compare rounding both factors to rounding one factor to
show how the latter produces a closer estimate.

37 x 96 = 3552 ESTIMATE 1: 40 x 100 4000

ESTIMATE 2: 37 x 100 3700

Point out that both estimates are acceptable.

ANSWERS: 6500- 4700+ 32,000-

2400- 450+ 3,200-

43;600- 2700- 60;000-

$240+ $8200- $4000-

C I
6-7-2



TR #4: Develop the first three examples on adjusting estimates
carefully, making sure that students understand the reason-
ing. Then develop the fourth example on getting a closer
estimate. Discuss the TRY THESE exercises with students.

ANSWERS: 1500 or 1600 1200- 1800' or 2100

1600 2400 or 2100 1200

USING THE EXERCISES

On exercises 16-27 students are not required to adjust the estimates;
although they may do so if they wish. This is treated in exercises 10-15;
The THINK IT- THROUGH exercises at the bottom of page 2 are not an integral
part of the lesson. They are designed to help students think about the
size of an answer. These should be handled as "bonus" exercises;

ANSWERS:

1.

4.

7.

2800

48,000

3600

2.

5.

8.

4800

450,000

2700

3.

6.

9.

12,000

490,000

800

10. 18,000 11. 9000 12. 45,000

13. 5600 14. 30,000 15. 300,000

16. 6300 17. 12;000 18. 180,000

19. 36,000 20. 4900 21. 1800

22. 27,000 (26,700) 23. 8000 24. 150,000

25. 120,000 26. 3500 27. 15;000

28. 7400- 29. 2 30+ 30. $170+

31. 5000- 32. $6700- 33. 580+

34. 53,000- 35. 47,500- 36. 8600+

37. under 38. hard to tell 39. over

40. hard to tell 41. over 42. under

43. 2400; 780-800; 1600(-); 1600; 1600; 2400(-)

THINK IT THROUGH

1. 3 or 4 digits (10 x 10 = 100 and 99 x 99 = 9801)

2. 2 or 3 digits

. 1,2 or 3 digits also 0 digits

62
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OUR MIND IN GEAR

lJ

is an estimat enough when:

THE WAITRESS FIGURES 5% TAX?

THE WAITRESS FINDS THE TOTAL?

THE CUSTOMER FIGURES A 15% TIP?

THE CUSTOMER CHECKS THE BILL?

Os an estimate enough when:

SHAWN DECIDES IF HE'LL MAKE

ENOUGH MONEY?

THE BOSS -TURES OUT HOW MUCH

TO :.HAWN?

Is an etirnat ,rotrgh when:

THE ACCOUNTANT rn2ES OUT HOW

MUCH MONFY WAS n-a ONHICKET

SALES?

THE NEWSPAPER REPORTS HOW MANY

PEOPLE ATTENDED THE GAME?

63
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ESTIMATING PRODUCTS

KARL'S BOOKSTORE ORDERED

24 BOXES OF PENSi ABOUT

HOW MANY PENS IS THIS?

0 0
Round both factors:
rvit.atioy the rounded
numbers:

NOW q thesel

92x5

24x72

20X70 =1400

4 C.)

V

24x67
C3-7-TR2



USE 10, 100 OR 1 C DO

TRY THESE:

65x98

98x436

24x$10:12

Estimate: 3700

S ince. Y rou 4,42,

oe to jus+ wn. )

47x IC53

45x II

9x

989X 32

896

82 xs99.63 4x $986

65
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It 56

62 X 26.,

79

P9 "2 Pa
*j.."

TRY THESE

35 X *5

ADJUSTING ESTIMATES

Round Up
30 x 60

27 X 38

42 N 37 64 X OF

21"7, X 21

42 X 27

6-7-TR4



Write the products.

1. 40 X 70 =

30 X 600

Circle the best estimate:

7. 57 X 65

360 3660 36;000

10. 27-

180 1800 18,000

13. 65 X 84

560 5600 56;000

Name

2. 80 X 60 -.. 3. 300 X 40 =

500 X 900 = 6. 700 X 700

92 X 28 9: 41 X 22

270 2700 27;000 300 8000 30,000

11. 32 X 329 12. 92 X 496

900 9000 90,000 430 4500 45;000

14. 328 X 121 15; 479 X 608

300 3000 30;300 3000 30;000 300,000

Estimate. Round each factor and multipl__

16. 92 X 67

_Estimate:

19: 437 X 86

Estimate:

a b_41

17. 287 X 36

00

18. 567 X 323

Estimate: Estim,-,te:
,

-, ---ijo 00 0 i-7:-

20: 72 X 69 21. 5': X 26

Estimate: Estimate:

22. 94 X 267 23. 369 X 18 24. 312 X. 465

Estimate:
Estimate: EStiMate:

25; 269 X 423 26 71 X 48 27 502 X 27

Estimate: Estimate: Estimate:

67=0.1



Name

Estimate. Look fcr numbers close to 10; 100; 1000; etc.
Adjust your estimate by putting a - or +.

Example: 15 x Est. 150-

28. 74 x 98. 29. 107 x 28

31. 5 x 987 32. $98.72 x

34. 895 x 53 35. 475 x 96

67

Circle the chOice that best describes the Estimate;

37. 32 x 42 1200 38. 24 X 85 1800

over under hard to over under hard_to
tell tel 1

40. 72 x 28 2100 41. 56 x 48 3000

over under hard to over under hc:rd to
tell t 0, 1

30.

33.

$11.14 x 17

58 x 12

36. 105 x 86

39; 57 x 78 4806

over under hard to
tell

42. 92 x 61 5400

over under hard to
tell

43. The automatic dishwasher at the Star Inn can wash 73 dishes
at one tame. Estimate the number of dishes wash.2d each day;

LOAD:
u1S ES
WASHED

Sunday 32

Monday 13

Tuesday 21

LOADS DISHES
WASHED

Thursday 19

FHday 23

Saturday 28

THINK
IT

THROUGH -

Circle the answers. There is more than one answer
for each one:

1. When you multiply 2 two-digit numbers;
there can be ? digits in the product;

2. When you add 2 two-digit numbers;
there can be ? digits in the sum;

3. When you subtFact 2 three-digit
numbers; there can be ? digits in the
difference.

1 2 3 4

1 2 3 4

1 2 3 4

6-7-p.2



NSF ESTIMATION
GRADE 6 = LESSON 8

OBJECTIVES: To find the size of the quotient.

To estimate quotients with 1-digit divisors.

TEACHER _BACKGROUND:

This is the first of four lessons on estimation
in division; There are two aspects of division
estimation presented in Lesson 8:

I) Find the size of the quotier':. Students
find the location of the first quotient digit,
which tells how many digits there are 1,1 the
quotient. This indicates whether the quotient
is in the ones; tens; hundreds;_etc. In the
example at the right there are 3 digits in_the
quotient which means the quotient must be in
the hundreds. So; 450 is in the right range.

Finding the si.le of the quotient is a form of
estimation aoc: also helps students recognize
whether a quotient is sensible.

2) Estimate the quotient using the first quotient
digit. Many students are not aware that when
they find the first quotient digit they have an
acceptable estimate; The 4 in the quotient (see
example) indicates that the quotient is between
400 and 500; or in the 400's. This approach does
not always give the closest number of hundreds;
but provides a reasonable estimate.

TEACHING THE LESSON:

GET YOUR MIND IN GEAR

6 / 2 8 7 5

6 / 2 8 4,

6 / 2 8 7 5

45 150 4500

6 / 2 8 7 5

ESTIMATE: 4O

TR #1 serves two purposes. First;_it continues the emphasis on recogniz-
ing sensible answers, and second; it provides an informal introduction to
the content of tne lesson. Have students -scan the examples to find the
ones that do not have sensible answers. You might have each example read
aloud to help the focus on the numbers 057_divided by 4, etc.). Dis-
courage them from trying to work the problems. Have students tell why the
problems they identify don't have sensible answers.

ANSWERS: The answers to 3 /776; 8/650 and 7 /2f76 are not sensible.
In those cases the quotient ..joec not have the correct
number of digits.

6=-8=1

9



FIND THE SIZE OF THE QUOTIENT

TR #2: Show the top of the transparency and indicate that they are going
to find whether the quotient has 2 digits (in the tens); 3-digits
(in the hundreds) or 4-digits (in the thousands).

Then present the steps. In step 2 point out that 1 thousand 8
hundred is 18 hundred and they are thinking of the number of hun-
dreds in all. There are erough hundreds to divide (split) into 3
equal parts.

For step 3 stress_that_they I) the quotient is_in the hundreds
and 2) there are 3 digits it the quotient. Write_60; 600 and 6000
and have students tell .cilicn is -The most reasonable estimate

Go back to TR #1_and s::uder!:s see whether the numhe; of digits
ih the quotient is ccrre

ANSWERS: 4 digits it

3 digits (ire hundreds)

3 diets (in ttr._. hurtieds`

3 digits On the hundreds!

3 digits (in the hundreds)

2 digits (in the tens)

TR #3; Present the problem at the cop and the first step; State that when
they know the size of the answer in the tens) they have an
estimate.

Develop step 2, Indicate that carrying out the_first step of long
division provides a refinement of the rough estimate. Now they
know that the quotient is in the thirties. ( While this process
does not find the closest number of tens, 30 is still a good esti-
mate;)

ANSWERS: hundreds; 400

hundreds, 100

thousands, 4000

tens; 30

TR #4: Here students get an opportunity to apply estimation skills;

ANSWERS: $40. $200; $3; $.40; $400

USING THE EXERCISES:

Do the sample_exercise at the top of page 1 before assigning_the exercis-
es. The THINK IT THROUGHexercises are an extension of the lesson and can
be assigned to more capable students.



ANSWERS:

hundreds 2. tens 3. hundreds

hundreds 5. tens 6. hundreds

7; thousands 8. thousands 9. tens

10; 60 11. 1000 12. 100

13; $0;60 14. $8.00 15. $10.00

Out-in-Left-Field: ; 4; #6

16. 500 17; 30 (40) 18 2000 19. 400

20. 2000 21. 2000 70 23; 10;000

24. $3.00 25. $0;60 26. $7;00 27. $1;00

28. 30 29; 1000 30; 300 31; 200 (300)

32. $20.00 33. $100

THINK IT THROUGH

1. greater than

3. less than

. less than

4. less than



YOUR MIND IN GEAR

N THE BALLPARK?

-

OR

OUT IN LEFT FIELD?

See enu ..an quickly spot the
t!-at a-e "out in left field."

They du, t make sense . Do not
try to work the problems again.

NAME Cit't

Y(//-1
4 5-3707.

,/
6 F17472 4, 8

3532--(=
'7 724.71'6-

Good estimators should recognize

71r-02_6,
6, 44 T32ETi

reasonable answers!
8-8-TR1
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FIND THE SIZE OF THE QUOTIENT

1874 PEOPLE ATTENDED THE FIRST

3 FOOTBALL GAMES. WHAT WAS THE

AVERAGE ATTENDANCE?

ther.--3-,:nough

thousandth -Jivide?

,,pugh

hundreds in ail to divide?

3) I3

3)1:::1374

3_374

So the quotient has 3)
3 digits.

To be sensible the quotient
must be in the hundreds:--

TRY THESE: Tell the of each quotient

6 / 8 7 8 1

3 / 6 7 3

4 /2 3 7 0 0 i

5 5 7 2 S 4 5 5



ESTIMATE THE OlJeTIENI

Do

MR. ROBINSON DROVE HIS COMPACT CAR

252 MILES ON 8 GALLONS OF GASOLINE.

ABOUT HOW MANY MILES PER GALLON DID

HE AVERAGE?

,\ 2 5

What is the size of the quotient?
THE aUOTIENT HAS DIGITS.

aLJOTIENT IS N

C.47:t a closer estimate by finoing the first
digit of the quotient.

Now try these!

6 ') 2567 3 i 12,3 5 705

IN THE IN THE IN THE

ABOUT ABOUT ABOUT

97284

IN THE

ABOUT

6-e-T.13



ABOUT HOW MUCH FOR ONE?

TIRES
4 for $179

CRUISE
6 days for

$1250

9.2CT
Split 3 ways

$4 $40 $400

$2 $20 $200

$0.03 $-F0 $3.00

6 for $2,43 $0.04 $.40 $4.00

$2579 $40 $400 $4000
6 months to pay

6-8-TR4



Make mirks to showthenumber of digits in each
quotient. Then tell if the quotient is in the
tens, hundreds or thousands.

Name

Ex.
6 (72 8

in the

1 . 3 /-1-78 3 2 2 6 FT7 4 3. 2/ 4 6 8 2

in the in the in the

3/ 3 2 7 5. 7/ 5 2 4 6. 5/ 4 2 0 7

in the in the in the

5 3 0 0 9 3 0 6 9 2 / 1 6 7

in the in the in the

0hOdse the beSt estimate. Think about the size of the quotient:

10. 3 / 5

06 600

13: a /5T4 2

50.06 50.60 56.0C

1 1 . 5 / 6 3 0 0 1 2 . 8 / 9 4 5

10 100 1000 1 10 100

14: 5 l 54 3.2 0 15. 6 / 59 5.0 0

50:80 38A0 590;00 50;10 31:00 0:00

Put an X by the answers that are
"out in left fielth"



Estimate
digit

1 6 .

2 0 .

24.

2;3

by finding the first
in the quotient.

Ex. 3

18.

Na-hie

Estimate:

19;

23.

6 27.

can eat

80/ 2 5 1

6 /

PSt:

3 2 4 0 1 7 . 8 /

ESt:

2 1 . 9 0 0

Est:

3 0 6 3/ 7 3

Est:

4 6 2/ 8 4

Est:

9

0 4 2 2 . 9 , 0 1

Fs t:

2 -! 97 /

Est:

36 .

Est:

There

15 , 2 1 3 5 / 3 7

Est:

1

4 7 4 2 $4 2. 1

ESt:

2 1.25. 3/

ESt:

students in

$1 . 97 26. 4 /34

ESt:

: 8 1

are 291 one 29. An athlete 3250 calories
school and 9 classrooms; If each
teacher has about the same number
of students; about how many students
are there in a room?

a day; If he eats 3 meals a day; what
is the average number of calories per
meal ?

students calories

30. The Mississippi River is 2470
miles long The Longworth family
traveled along the river for 7 days;
Abou how many mi- did they average
a Ca,

miles

32. Mr. Gonzales bought 4 peach
trees for $82.64. About what was
the cost of each tree?

tree

31; Wilson Middle School students put
on a play. There were 3 performances.
ff 863 ticketf ere sold, what was the
average attendance at each performance?

people

Nii? Anderson family bought 6 new
( ini ig room chairs for $710. About
hcw much Aid each chair cost?

THINK
IT

THROUGH

a chair

Write greater than or less than.

1. 1600 4 4 = 400; so 1621 - 4 is 400.

2. 25 x 25 = 625, so 24 x 25 is 625:

3; 24;000 4 3 = 8000, so 23;575 4 3 is 8000.

4. 10C - 500 = 500; so 2000 - 525 is 500.

6-8-p.2



NSF ESTIMATION
GRADE 6 - LESdN 9

OBJECTIVE: To estimate quotients using compatible number-.

TEACHER BACKGROUND:

Now students estimate by finding the closer number
of tens, hundreds or thousands in the quotient.
To do this students need to recognize which mul-
tiple of the divisor the part being divided is
closer to. As shown at the right 26 is close
to 27, which is a multiple of 3. Thus, the closer
estimate is 90.

Numbers sucn as 3 and 27, where one is a multiple
of the other, are referred to as compatible numbers.
Students may need practice in this and future
lessons in recognizing multiples of a number;

The use of compatible numbers is not limited to
rounding up; as shown by the example at the
right; The work is similar to finding the
first quotient digi,; (Lesson 8); although the
thinking may differ slightly;

:/o further notes:

1. Some students nay have difficulty with finding
ihic.h multiple of the divisor the number being
diVided is closer to. Do not expect all students
to master compatible numbers at this time. They
are used as2in in Lessons 10 and 11. Also,
exercises have been selected in which the closer
multiple is more easily seen (that is, the use of
7 f-li-73 rather than 7 / 248 ).

3 / 2 6 2

ESTIMATE: 90

8 / 4 1 I 2

8 / 4 0

ESTIMATE: 500

2; In this lesson students should find the closer estimate;
In other -ituations accept both the lower and upper estimates.
For 6 / 2852; 400 and 500 should both be considered acceptable;

TEACHING THE LESSON:

GET YOUR MIND IN GEAR

The target game (TR #1) encourages decision-making in estimation. One of
the six pairs of factors will be close to the target number. One strategy
is to eliminate pairs which are obviously not possible; For the first
situation 426 x 32 is obviously too large; while 19 x 32 is ton small:

73 6=9=1



ANSTRS: 62 and 19

8 and 59

41 and 49

USING COMPATIBLE NUMBERS TO ESTIMATE

TR #2: PUta table like the one at the
right on the_board and have stu-
dents identify multiples of 7.
CirCle the multiples of 7.

9 and 41

32 and 79

26 and 42

Develop the two approaches to the
-problem at the top of TR #2. In

the second method point out that
35 i; a multiple of 5 and 34 is
close to 35. Introduce the term
"Compatible Numbers." Indicate
that $70 is a c-.)ser estimate
because 344 is closer to 350 than
300.

MULTIPLES OF 7

42 63 25
14

27

57 17 43

34 49
56 28 52

21 30

Do the TRY THESE exercises with the students.

ANSWERS: 700 50 60

90 700 60

TR #3: Review tliL steps in estimating presented at the top; Develop
the firSt TRY )'ESE exercise with the class. Then have them try
the six exercises at the bottom before discussing them with the
class.

ANSWERS: 4000 600 900

30 3000 20

TR #4: Here students have a chance to apply their estimation skills.

ANSWERS: $20 $30 $90

$400 $300 $3

USING THE EXERCISES:

Discuss the first exercise in each set with the students before having them
begin to work independently.

ANSWERS:

1. 24; 18; 48; 42; 54; 60 2. 27, 36; 54; 63, 72, 81

3. 4 / 28 4. 9 / 36 5. 6 f-47

6. 7 /-711 7. 5 / 30 8. 8 / 24

7J 6-9-2



10. 11. 7/ 360 4 / 3600 / 4200

12. 8 / 3200 13. 5 / 3000 14. 9 / 5400

15. 500 lb. 600 17. 600 18. 500

19. 800 20. 700 21. 700 22. 800

23. 300 24. 300 25. 300

90 27. 2000 28. $2.00

20. 500 30. $70.00 31. 7000

32. 7U0 33. 800 34. 800

35. 900 36. 600 37. 600

38. $0.20 39. $0.30 ($0.33)

40. $0.40 41. $0.40 42. $0.90

43. $0.80 44. pencil case

binder notebook



YOUR MIND IN GEAR

Chose the two numbers whose product
is closest to the target number.

9
32

22 49 41
I /

32 624
41

79

26 19 42
5

6-9-TR 1



SING C .4PATIBLE NUMBERS TO ESTIMATE

REBUILT

TYPEWRITER

$344

5 MONTH PAYMENT_P_LANI!

-.-- IS THE APPROXIMATE

MONTHLY PAYMENT?

5 AND 35 ARE COMPATIBLE

NUMBERS SINCE 5 DIVIDES

35 EVENLY.

In the Rai !park:

Getting Closer:

WHY IS $70 A CLOSER ESTIMATE?

TRY THESE:

Use compatible numbers to find the closer estimate.

6 ) 3 6 74

6 74 1-72
TT-27T

3 ) 2 61('-

-- n 2 7

3 52-r0,

815 3 ;1,.)

8 ) 5 6 ,`;;/;

6

9552 7**-

5

6-9TR2



S

Ur

1JRE A E3 0 LI 7 C

,/

'''OT ,

USE COMPAlIBLE

NUME;LS:

ABOUT $LJ PER MONTH

-/(7- 3 14

o rD h ,,r3 y

p

7
6 4 2 HUNDRED c

( iS
a nd q r c61.Pct

4 A u
4 Cji3 hcAtf.

7/4136

9 / 2 6 ) 6 5 8

'Th0

h d r e
) h nci ci

5 /

7 /

3 9 3

1 2 8

6 T R 3



A E 0 H \ MUCh tSF AYME T

$117.95
6 yrnents

65
5 payments

\.1\

..,..
$59.9E .r7

2 payme7ts

19.0 5
p a y ents



'3

oF 6.

i0

5

b

1.4

a the number :re
Ind the clo'.-_,er mul

4 /-

7 /-

me

LirCH .,..Altiples of 9.

r5c1

II ------>

9 / 1 5 / 43

5 5 /--

Circle the ex,Imple that. gives the clOsest estima'r.e.
of compatible numbe:rt.

/ 3 5 5

3 0 9 3

3/3200

10. I 3 5 2 7 11 .

/3200

S

1 '

2223 /?u00

13 5 F 3 1 9 7

3000 3500

the closest estimate for each e ample.

9/ 13 3 h

9/4500 9/5400

4000 -., 8 = 500 15. 4169 = 8 : 16. 4699

,1200 4- 8 = 600 17. 1702 8 4302 = 8 :

1330 7 = 700 5425 -+ 5201 7 :

5500 = 7 = 800 21. 5099 22. 5550 7 :

6-



Name

Arlee the closes', es ms' in 7he oval: hoe comp.t bi ritibers

26. -=

24. 3 25. 7 r-1962 2

) 20 139.51 31. o4 3 (,

The amou[t of mail received by :he ChariPs Comoaa.: hUic
wJrv, is -;oh. Find the average nur.y_fr of J per day.

.;LL MA:-

: ' K 5 3

?4. iae -1 2 '3

7--

\,/

2I'IC.

TOTAL MAIL

33'ieeK -

35,4eek 5

37.-eeF

3 9 2 7

2AL .1.VERAGE

EstImate to the near est dle tne
For une.

u =an set closer

3 markers 39. 7.;

10.

S-2.29

43. _ Hnoer
otebooks
S3.35

(1Hrcle tne bétser buy.

pencil 5cr 45. spiral notebook

o or

eehtil case 0. notebook

6-9-p.2



NSF EST- Al-ION

GRADE 6 LESSON 10

OBJECTIVE: To estimate Tuotients using compati: s when dividiny
by a 2=digit number.

TEACHER BACKGROUND:

Rork with on .atible mumbors IS eXt, tO dilic
divisors. Here the whole divi8Oh is uSeo as shown
in the example at the In the example, or",e

thinks o, multiples of the divisor and ao::ssts the
dividend: 23 / 68 is changed to 23 / 69 5iie
59 is a multiple of 23 (3 x 23 = 69).

Both the dividend and divisor can be ch
shown in the examples )Blow.

13/ 4 7 6

23 .1 24 / ( (25 / 50 /

ESTIfl: 30

;atiPle numbers is a valuable estimai- for many division exam-
OlCS; it rcHUireS the abili-cy to recogh rs_of nt,mbers that are
multiples and works best when the quotient is L. 3; 4 o 5. You van xpect
a variety of ways Of finding compatible numbers and this reflected in_
the exercies. Again, do not ex t all stuaents to aeveldp a high level
of mastery. Exposure to the approach is valJable and most students will be
able to use it for some examples. Lesson iresents other ways to esti-

for

TEACH 1G THE LESSON:

GET YOUR MIND IN GEAfl.

TR #1 provides practice with addit,n and mr )7ication estimati Let
students discuss different w,7,ys in which the estimating could be ie and
how they might get closer wi,d their estimates;

OUEPS: 18 y/atermelons

36 lemonades

ist:

NUMBEr.S TO ESTIMATE

$36 $40 ttle less than $36)

$36-

$70 = $80

TR éc_: Present the top part and review estimating the size of tri quotient.
Then show tlir, various ways of using compatible (lumbers in step 2.
Stress that the whole divisor is used; Show step 3 where the esti-
mate is given;

6-10-1



u. its are provided with practice in mol:11g and recognizing com-
t. numbers. At the top have students mentally double, trip16

druple eech number. Fill in the numbers as they are given;
Point out thou each number is a multiple of the first number in each
column;

At the )ottom practice is provided in recognizing pairs of compat=
ible numbers and in changing numbers so thjt they are comp-atiol.
For the examples that must be chanui,i; there are several ways
doing them;

TR : Pry the du the cop as a summary of the lesson; Then have
students estimate the montnly_payment using compatible numbers. To
encourage the use of compatible numbers. the exert: es have riot boon
writteh in the usual long division format

ANSWERS: $30 '4--,30 $80 5200 5200

11.SITAFJ_ME__EkERCLSES:

set Win the stUdentS -Work the , rst exercise in each
pages so uP know what to do (E. 1, 5, 17 26:

ANSWERS:

40-'120 2; 25/75 3 4; 15/45

42/172T 23/O9 34-/ oa 13/77

6. 70/4ZU 6. 61[7;F 7; 70/775

8. 9. 25/125. 10, 1.1/200

12. 200 13. 20

200 JAY.: 16. 900

18; 4no 19, 500

200 30 21. 30 or 40 22, 600 or 700

200 24; 800 25. 300

26; 306 27; 40 or 50 28. 200

29. 70 30; 50 31 iJ0

6=10:2



GE TeCtUR FLH\ID U GEAR

P

Suorte1C1 Z"
E. ..... L. r- /

'1 6>

rr 1 Ye Think

SCHOOL cAVE ONE WAT--MELT

;:.NE). TWO PITOHTRS OF LEMONADE

EACH CL,S, ABOUT HOW MUCH

DID HE SCHOOL SPEND?

--..., :277----'- ;-2-------:-.1;

4 , --_------ --

--) ,

6

EACH

;3,ECUT HfA HUGH?

MAN? LFAADFS7

EDU HOV1 ,AUCH?

77-77M,V7-

.--- ------

H di u. ? c.D '17 0 LI h ?

12 CLASSES

0 7



U Et!

ON

WENT 476 MILES

ON 23 GALLONS OF GAS.

ASCOT HOW MANY MILES
PEP GALLON it THAT?

corn Qh r L2.

237>

c
a

rtv: cDoet,her.

2

.c.t r tr7,"

H. 4 .

23

r s

c.ne quonL

ARE THEP.E. ENOUGH

TENS I N ALL TO

DIVIDE?

e.n

THE 020TIELT NW-

TWO DII;ITS.

the rhbé divisor;

C

3

20 mes per g o h

6 - I 0-TR 2



A U',6 EF TMD') COMp 17,1 LE1'1,1

I

Aire th ibi compatit
If not, -11----,1.7,ce (mt:E.-irrnDie se

the rrgb ers are cornpg,tir-d(z.,_ "5

I 1

I )

GO



pf:RA-cirr, Fa. F,

L,

ró make c te n m S 1.!1

;hanqe Hurnbczy

22 )6' ( L3
-7

ABOUT

br- of

ABOUT

iMata the mrth p yments.

-t;

3 7 5 3.2 MONTHS

$ 7 2 5 24 MONTHS

3 5 6 9 18 MONTHS

$ 7 1 5 0 36 MONTHS

9 5 0 0 48 MONTHS

e T.



Nor

on he examples f:.!--.1t use cum,- 1, ,,bers

4L3 120

2:3/7016 : 7263

25/75 35/70 f

23 / 70 61=

t= 23 / 6917 T=

rcle the eample that ..es compatible numtor

172-j439 1

.?!)/420 70/z 29

6.
L._I

'372

8. 8-2-723722

81 .13 80/2-06

9

61 / 3

13/472-3738-

13/4-Offag-

15 /45

30/727: 13/39

7. 17_30-1.62 I

7L:201 70/210

126/1+58'2_

25/125 25/115

10. 54/2261

50/200 54/230

example compatible nuMbei-: _hen estimate.

11. 24 / 4 9 3 12. 82/ 1 8 6 7 2 13. 61 / 1 1 9 6

/.

Estimate: EStiMate: Estimate:

44 8 5 9

//
\sv.\.

E8t1M8t-e:

15. 32 /T2 5 7 16. 39 ,' 3 6 3 11 '11

ELt-:mate: Estimate:

6-10-o.1



I

Name

t,n.- the Of the quotient. Then estimate.

5 8 / 37 -E 7 0 6 19. 2 1 9; 6 3 5

r1stimate: Estn-ate:

3 9 / 6 3 6 21. 2 9 / 1 1 0 8 22. Z2Z46,572

sniMate: F1 timate:

,T,
.:, 2 '..,- '::1 ...7. 2 21. 5 1 / 4 7 , _-_ , .

Esti:l!e:e: Estimate:

'Ts t ima te :

2 / 5 7

Estimate:

Es!: ate the number of bytes per line use computer games;

MPc GRP1E

11 ;673
tltes

bites

23. A /} c1.TS

;363 bYtes

37 i\§<

GOLF

(:153 15-?t6,S
.71

bYtm-

./\

31.

RANDOM DICE

bytes
22 7 ineS

bytes '1 ine

CHAR10 ).-

58 17'nes

PRESIDENTS

10,76L bytes

89 lines

bytS/line

6- 10 -p ;2



NSF ESTIMATION
GRADES 6 LESSON 11

CRJFCTIVF_SL: To estimate quotients by rounding the divisor when divining
by a 2-digit number.

TEACHER BACKGROUND:

Tne use of compatible numt S nnt see::: :opri ate for s;me edmples.
This lesson present -T,,ro estimating tna begin by ro:rlding the
divisor to the nee. ten.

Find the first quotient digit. Jhis parallels the work in Lesson o.
After rounding the diyisor the diyidend can be truncated (rather
rounded)) and the first digit of the quotient i5 found. While this may
not give the closer number of tens, hundreds,thousands etc. it pro-
duces a reasonable estimate in an effiCiert way

6 3 / 43 7 5 / -/ S

round to tens

b. 6 4 / /

truncate

71)

2. Use c_ompatible numbers; After roundina the divisor ann truncating the
dividend; students for compatible numbers to get tte closest
number of tens; thousands, etc. -Hr the estimate.

2Ul6 2 U t 6

>70

ThrOUghObt all work With division estimation, ,ncourade students to first
inditlite the nuMber of digits in the 0 1,hen estimate will have
the correct placEL v lUe.

TEACHING LESSON:

GET YOUR MIND IN (aLAR

TR #1 emphasizes flexibility in estimation through examining d'ferent
ways of estimating an answer for a problem; 'Display the first 1 ne ;Bc a

Flexible Estimator!) and have students suggest what they think being flex-
ible means. Then display the three points ana discuss them with
students.

Present each of the examples without showing the approaches used. liTiv.e

students find an estimate and de::rribe what ney did. Then show and dis-
cuss ti-:_ methods displayed on the transparency.



ESTIMATE BY ROUNDING THE DIVISOR

Ti? #.2: Display tho top half of the transparency. Have students suggest
how they might estimate the quotient; Then show the step for
rounding the divisor; Point out that even though 6 /44 was used
to find the first quotient figure; the estimate is 70 not 700;
since the quotient has two digits;

ANSWERS: (5 /36) 70 (4 /g)

T. #-,3 Present the title and the eAc.iple. Ask stude s how compatible
numbers can be used to get the closest estimate... Thep ShOWhOW
the two students thought andhave them tell WhyPatsy'sestimate
was better (29 is closer to 3U than te 45, so 60 is t closer esti-
mate).

ASWERS: 50 60

6 11101

SUMMARY

IN #4: The work on the toy. to-thirds of the page emphasizes the impor-
tance of finding tre ri!mber of digits in the quotient so the 't
mate has the correct n:ace value; Present the problem az the r!

and have students tell why the estimate is incorrect Tnen r.a

now they can find the number of digits in the quorient.

The work at the bottom compares using the whole divisor and com-
patible numbers methods; and the two methods where the divisor is

rounded to tens; Bring out that both approaches a--2 useful
that it is important to study the example to see which is the

best way to estimate for that example:

ANSWERS: 1. 10 2. 30,

USING THE EXERCISES:

Do the firs:: exercise in each set with the students (71, 10, 16, 34)

SO they understand what they are to du. Tne exercises nave been Lc:.-
structed to enable students to experience success in estimating.

ANSWERS:

1; tens 2; hundrcos 3; hundr,?cs

_ 5; tens 6 thousands

7; tens 0. tens 9. hundreds

10. 10 11. 5000 12. 100 13. 2000 14. 20

16. 48 17. 35 18. 91 19. 36 j, 21. 12



22; 2000 23. 7 or 8 24. 200 25; 30 26. 5 or 6 27. 600

28. 20 29. 800 or 900 30. 200 31. 50 or 60

32. 30 33. 6 or 7 34. 20- 35. 30- 36; 20+ 37; 10+

38. 40+

6-11-3
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YOUR MIND IN GEAR

Be a Flexible Estimator!
Look for short cuts.
Look for ways of Getting Closer.
Lo.ok for easy numbers to work with;

How would you estimate for these?

Bob area near
k 45 vylicicne./10

8,364
5,348

28,677

50,862
24,841

roLkyld

30 x. z /200

a2 5 X q0 ca.sy!

.25)-<1-1- =/00

a
cal So -25 x,711,=/oo0

/ °co+

use 30 -01°Q-94Th

-rOr -7` u.s

8 avid 5 is /3.
lo 0 Lk-l= 143 ousaoci

25- area) .25
WNLf cst

Over 5 (!) 0 .

633 5.= 33
ecyN.1 e vy,ye

q--/ S-8
6
0
6

6-='.1 1=TR 1



DIVISION ESTIMATION: ROUND THE DIVISOR

63 ) 4450

63 ) 4450

7_
63 ) 4450

About 70 per person

TRY THESE

ROUND THE DIVISOR

THE P,T,E, ORGANIZATION HAS

4450 FLYERS TO DISTRIBUTE

63 PEOPLE HAVE VOLUNTEERED TO

HELP; ABOUT HOW MANY FLYERS

SHOULD EACH PERAN GET?

Sometimes compatible numbers
don't seem easy to use.

445

SO... ROUND THE WVISOR

and

Find the first
digit of the 'quotient.

Write it in the tens place.

47 ) 3657

99

38 TTO

6=11=TR2



scz

48 2965

ROUND THE DIVISOR

and

USE COMPATIBLE NUMBERS
z-- -

50
5 N 5 /// N

4:27>
/ f3 0 /// 7/7

Tell how each person thought.

Why is Patsy's estimate better?

TRY THESE

ROUND THE DIVISOR = USE COMPATIBLE NUMBERS TO ESTIMATE

72 3417 29 1939 37 237

18 117 53 ) 5181 147 ) 362

6-11-TR3



PULL. YOUR THINKING TOGETHER

A JET USES 32 GALLONS OF

FUEL PER IINUTE AT THIS
RATE,

HOW LONG CAN IT Fly

ON 1000 GALLONS?

Find the number

of digits in the
quotient first.

EriMSZazaSESZEi>

3 4 300
3 N ) 1 0 /// ///

ABOUT I NUTES

Find Carl's mistake.

32 71000

CAN YOU DIVIDE:

THOUSANDS BY 32? 32

HUNDREDS 32? 32 10

TENS BY 32? 52 100V

4,3

THE QUOTIENT IS IN THE TENS

THINK HOW YOU CAN ESTIMATE
USE THE WHOLE DIVISOR, 2; ROUND THE DIVISOR; USE

THE FIRST DIGIT,

35 771T

I0

) 1525

6-1 1-TR4



NME

',lake marks to show the number o'f i, each quotient. Theh

the quotient is in the tens; hundi-edS o.

1 . / 8 6 7 2 27 1 48 / 9 t

the in the

a 71 / 3 1 t 3 2 5: 92 / 3 9 2 7

in the

in the

6. 16 / 2 4 3 3 1

in the in the

7 43 / 1 2 3 5 8. 58 / 4 2 1 5 9. -:!"/ / 0 n 9 2

in the in the in the

12.

Choose the best estimate. Think abbot t-e size of the quotient.

10

10. 32/T77

10 100 1,000

11. 18/91062

50 500 5;000

27/T-210

10U 1.000

15.13. 41/82,637 14, 63a,236 62/18;627

20 200 2;000 20 200 2i000 30 200 3;000

Change each dividend to a compatible number.

16. 63 / 4 7 9 1 17. 49 / 3 4 5 7 18. 32 / 2'2 3 5

6 5 /
, '*/* //r

8 ,0 /'

19. 57 / 3 5 5 7 71 / 4 7 8 21. 42 / 1 i 2 5 3

6 Ve / 7 0 4 V/ 1,"./ /

6-11-p.1
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NAME

Estimate; Find the first quotient digit or use compatible numbers.

7

22 42/84;261 23. 51/392 24. 38/8,293

Estimate:

25: 28/927

Estimate-

7

28, 18/425

31.

Estimate:

41/2;363

Estimate:

Estimate: Estimate:

7

2 6 .
32/178 L

7

48/32;652

Estimate: Estimate:

29. 92/80,962 30.

7

28/6,283

Estimate: Estimate:

32. 39/1;263 33 58/417

Estimate: Estimate:

Choose the better estimate for the average miles

t-aveled on each gallon of gasoline.

MILES TRAVELED GALLONS

up

3

3 BIM

W

ESTIMATES

20
+

20

30 30

20+ 20-

10
+

10

40
+

40-

6-11- ;2



NSF ESTIMATION
GRADE 6 - LESSON 12

OBJECTIVES: To identify the part of a region that is shaded.

To identify fractions that are close to 1 or 1/

To use the fact that 1/2 + 1/2 = 1 to determine whether the sum of
two fractions is greater or less than 1.

TEACHER BACKGROUND:

The major focus of the lesson is to recognize fractions that are close to 1;
1/2, or O. This is important in being able to estimate the sum of fractions
and mixed numbers,_ which is presented in Lesson 13. This work also encour-
ages students to think about the amounts represented by fractions. The idea
is easy.for students to learn and contributes to their understanding of
fractions.

Fractions Close to 1

9/10

4/5

13/t2

17/20

A fraction is close
to 1 when the numer-
ator and denominator
are about the same
size.

Fractions Close to 112

7/15
5/12

4110 13/24

A fraction is close
to 1/2 when the denom-
inator is about
twice as large as
the numerator.

Fractions Close to 0

4/30

3/17

3/
. 19

A fraction is close
to 0 when the numer-
ator is very small
in comparison to
the denominator;

One can also recognize when a fraction is greater than 1/2 or less Dian

3/8 is less than 1/2 since 3 is less than 1/2 of 8

4/g is less than 1/2 since 4 is less than 1/2 of 9 (or 9 is _more than
'twice as large as 4).

This idea is applied in constructing fractions whose sum is greater or less
than 1.

1/2 1/2 = 1. S0 3/8 + /8 is less than 1.

1/2 + 1/2 = 1. So 1/2 + 5/g is greater than 1, since 5/8 is greater than 1/

104 6-12-1



TEACHING THE LESSON:

GET YOUR MIND IN GEAR

TR #1 again addresses the theme of recodlizing sensible answers. Here stu-
dents_are encouraged to_examine thenomlier of digits in the answer to see if
the size of the answer is reasonable. Discuss each of the situations at the
top of the page with students.

1. 32,456 4 81 3 digitS

2. 5382 + 8437 5 digits

3. 21 x 89

4. 4368 - 3949

4 digits

3 digits

firSt digit in the quotient should
Ps Written above the 4. There are not
tn-thousands or thousands to divide;
but there are enough hundreds (324
hundreds i 81)

The sum of two 4- digit numbers will
have 4 or R digits. Since the sum of
the thousands is greater than 10, the
sum will have 5 digits.

The product of two 2-digit numbers will
have 3 or 4 digits; Since 20 x 80 =
1600; the product will have 4 digits.

The difference must have 4 or fewer
digits; Looking at the first two dig-
its in each number (43 hundreds - 39
hundreds) shows that the answer is less
than 1000, but in the hundreds;

Now have students identify which of the examples at the bottom have sensible
answers; based on the number of digits in the answer. The problems that dO
not have sensible answers are:

6440 8 4267 + 649 84 x 57 427 - 36 667 + 288

8154 27
RECOGNIZING THE AMOUNTS REPRESENTED BY FRACTIONS

TR #2: In the first problem, have students look shadec bar. Then
have them look at the three fractions and determine which fraction
fits the amount shown; Put in the lines to show the 8 equal parts.
Since one part is shaded; the diagram shows 1-eighth. You might
also have a student come and shade 1/2 and 1/4 of the.bar; Proceed
in a similar manner foy the next three examples;

Then have students shad the ,--43proximate amount of the bar for each
fraction. If any student has difficulty, point out that for 4/g;
the 9_indicates that there a e 9 equal parts and the 4 indicates
that 4 of the 9 parts are shaded.

TR #3: Develop each of the 3 situations. Bring out through discussion:

a. that a fraction is close to 1 when the numerator and denominator
are about the same size.

b. that a fraztion is close to 0 when the numerator is very small
in comparison to the denominator.

6-12-2
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c. that a fraction is close to 1/2 when the denominator is about
twice as large as the numerator (or, when the numerator is about
half as large as the denominator).

Then have students select the fractions at the bottom that are close
to 1, 0, and 1/2.

ANSWERS: Close to 1:

Close to 0:

/4, /5, /9

/17, 1/8, 2/13

Close to 1/2: 7/13, 4/9, 6/11

To summarize this portion of the lesson have students suggest sev-
eral fractions that are close to 1, close to 0 or close to 1/2.

TR #4: Before using transparency 4i write 3/8;, '4/9; 5/12_and 5/11 on the
board. Have students tell you whether they are all less than_I/2 or
greater than 1/2. Bring_out that in each case the numerator is
less than half the denominator (or the denominator is more than
twice the numerator) so they are less than 1/2.

Repeat for 5/8; 5/ ;
7/12; and 6/11; pointing out that they are all

greater than 1/2.

Now show the equation at the top of the transparency and the next
portion. Tell students that they are to choose two fractions from
those in the box that_will make the sum greater than 1 when added to
1/-2. Since Aand 7/8 are greater than 1/2, 1/2 + 5/8 and 1/2 +
7/8 are greater than 1.

Now have them choose the two fractions that will make the sum less
than 1 when added to 1/2.

TRY THESE: Draw students' attention to the three exercises under
Greater than 1. In each case they are to complete the second frac-
tion so the sum of the two fractions is greater than 1; Remind them
that they know that 1/2 + 1/2 = 1. Repeat for the three exercises
under Less than 1.

The exercises on page 1 are the key ones for the lesson and all students
should be able to do them independently, You may wish to do the exercises
on page 2 with the students or do the first one 'n each set with them.

ANSWERS:

1. 2/13 2. 7/a 3. 6/ii
4 3/18

9. 1/1b5 1/9, 3/20, 10. /12i 7/15i /13 11. 17/15, /115
14/17

12 -14: Answers will vary

6-12-3
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15. a. 3111 or 5/11 b. 7/11 or 9111

16. a. 3/8 b. 5/8i 6/8, or /8

17. a. 3716 or 5/16

18. a. 3/20 or 7/20 b. 13/20 or 171-0

19. 1/2 + 3/5 /16

20. less than 1/2 21. more than 1/2

22; more than 1/2 23; less than 1/2
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OUR MIND IN GEAR

Recognize Sensible Answers

How many digits are) in the answer? How do you know?

32;456 = 81 IIGITS

6 3 8 2 8 4 3 7 DIGITS

2 1 x 8 9 DIGITS

4 3 6 8 3 9 4 9 DIGITS

Look at the number of digits to see if e answer
is sensible.

6 4 4 0 4- 8 -== 8 5 6 2 519=10 8

6 6 7+2 8 8 =13 5 5 4267+649=-7;10-, 757

8 4 x 5 7= 2, 8 8 5 4 2 7 = 3 2

427 =36 =67 3 7 x 8 4= 310 8

6 12-TR1
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ESTIMATING FRACTIONAL PARTS

CHOOSE THE FRACTION THAT SHOWS ABOUT HOW MUCH IS SHADED.

1_

8

Nis.s,N,,X\X\M:

10

NOW, YOU DO THE SHADING.

4

9

2

10

3

10

11
12



FRACTIONS CLOSE TO 1, 0, AND1

Close to 1

HOW CAN YOU TELL

WHEN A FRACTION IS

CLOT TO 1?

Close to 0

;',OW CAN YOU TELL

WHEN A FRACTION IS

CLOSE TO 0?

Close to 1
2

HOW CAN YOU TELL

WHEN A FRACTION IS

CLOSE TO = ?
2

TRY THESE

6

CLOSE TO 1 ?

CLOSE TO 0 ?

8

3 1

17

2

13

CLOSE TO 1 7 6

13 7 9 11

6=1i=TR3
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2

SUMS NEAR ONE

Choose two fractions to make the sum:

GREATER THAN 1:

LESS THAN 1:

TRY THESE

Greater than 1

AND

AND

iii

Less Than 1

1

2
4-

20

12
6-= 1 2=TRA4



Name

Circle the fraction that tells about how much is shaded.

1; 3 2 5 13 2.

13 9 15

3 6 15 4.

19 11 17

ra:io:

Approximate the amounts by shading in the bars.

5;

7

7.
9

Circle the fractions close to 0,

9.

5

6. TT

8
15

81 13

9 7

16 8

Close to 10. Close to 11. Close to 1

4

-3

20

_1_

10

-5

8

1

9

10

21

7

12

6

13
7

IS

5

6

12

15

----____
17

15

-7

12

14

17

11.

12. Make fractions
close to 0.

3

13. Make fractions
close to 1

5

14: Make fractions
close to 1.

7

3

13 15 12

6-12-p.1
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Name:

Choose one fraction to make the sum less than or greater than 1.

15.

16.

17.

18.

3 5 7 9

11 11 11 11 2

3 5 6

8

3 11
-T-

16 16 16 16 16

3 7 13 17

20 20 20 20
_8

20

I

2

19. Circle the examples where the sums are greater than 1.

1 2 1

2 5 2 2

7 _ 1 9 5 9-

16 10 16 8 20 20

Circle the best estimate.

20;

22.

5 baskets made 21;

11 baskets attempted

made more than

made less than

made more than

made less than

1

2

1

2

5 field goals made 23.

9 field goals tried

t
2

1

2

113

16

20

15

_8 hits

15 times at bat

1
hit more than

hit less than
1

2

7 strike-outs

-17 batters

struck-out more than

struck -out less than

1

2

1

2

6=12-p.2



NSF ESTIMATION
GRADE 6 - LESSON 13

CTIVES: To estimate the sum of fractions;

To estimate the sum of mixed numbers using the front-end strategy.

To adjust estimates.

TEACHER BACKGROUND:

1; Estimating the sum of fractions.

The ability to identify fractions close to ; 1/2 and 1 is used to
estimate sums, as shown below.

12/13

1246 is close to 1

so the sum is about

ESTIMATE: 1 1/2

and 4/9 is close to

1 1/2.

This method is an easy and enjoyable one for students. With the batk=
ground from the previous lesson; students should pick up quickly on
this approach;

. Estimating the sum of mixed numbers;

Several approaches can be used to estimate the sum of mixed numbers;
The front-end method_shown below builds on students' knowledge of
front7end addition with whole_numbers and the ability to estimate the
sum of fractions. It is possible to round each mixed number to a whole
number first and then add the rounded_numbers; _However; the front-end
approach is a natural extension of prior work with estimation.

2 3/8 + 4 5/9

3. Adjusting estimates.

1) Add the wholes: 2 + 4 -= 6

2) Estimate the rest:

3/8 + 5/9 is-about 1, since each fraction
is close to 1/2.

3) ESTIMATE: 6 + 1 = 7

In many cases it is possible to adjust estimates. For 12/13 + /9 the

sum is a little lesE than 1 1/2, since 12/13 is less than 1 and 4/9 is

less than 1/2; So; 1 1/2 is an overestimate and is a little over the

6=13=1
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exact sum. So the _estimate_is written_as_l 1/2-. The lesson encour-
ages students to adjust estimates and it is important to accept a vari-
ety of responses, as shown below.

6 2/8 + 5 3/4

a. about 13

b a little less than 13

c. about 12 1/2

d. 13-

TEACHING THE LESSON:

GET YOUR MIND IN GEAR

TR #1 encourages students to be flexible in choosing numbers with which to
work; The 2-step problems;and real world-setting require students to se-
lect numbers that can be handled easily and still- produce a realistic esti-
mate._ Estimates will vary from "in the ballpark" to quite close to the
actual sum.

ANSWERS: 1. $2.75 .= $3.50 2. $2.00 (under $2.00 with tax)

3. Yes - 6 cactus plants
cost less than $9.00

$1.00 = $1.40

ESTIMATING SUMS

TR #2: Use the work at the top to review finding fractions close to 0,
and 1. Students are to tell which fractions go in each oasket;

/2

Next, develop estimating sums of fractions using the two examples
in the middle of the page. Tell students that they should change
each fraction to 1; 0 or 1/2. The answers to the two problems are
2 and 2;

Do the first row of TRY THESE exercises with students. Then hai;e

them try the second row independently before discuss7ng neir work.

ANSWERS: 1 1/2

1 1/2

1 2 1/2

1 1

TR #3: Develop the three steps of the front-end strategy for mixed num-
bers, Point out that step 2 uses the work that was on Transparency
2. Do the first row of TRY THESE exercises with students; Then
have them d- the remaining ones independently before discussing
the exercises.

ANSWERS: 18 11

16 19

9

115
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ADJUSTING THE ESTIMATES

TR #4: Begin by pointing out that it is natural to indicate how the esti-
mate relates to the answer. Remini them that one way of doing this
is to write a + or - after the estimate. Then develop the three
examples presentedNn the transparency. Discuss the TRY THESE
exercises with the students.

ANSWERS:

4+

USING THE EXERCISES:

2; about 1 3. about 2

ANSWERS:

1. about 2

.2.- about 1 5; about 1 1/2

6; 1 1/2 7. 3 8.

9. 10. 2 11.

12. 1 1/2 13. 2 14.

15. over 6 16. under 10

17. under 8 18. over 7

19. 12- (11 1/2) 20. 81/2 ( 21. 2-

22. 10+ (10 1/2) 23. 16- 24. 4

25. 26. 9+ (9 1/2)

27. 28. (9 9 1/2)

29. 11+ (11 - 111/2) 30. 15 (15-)

6-13-3
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OUR MIND IN GEAR

PLANT

COLEUS 53

SWEDISH IVY 75

PHILODENDRON 99

CACTUS $1.43

TWO=STEP PROBLEMS

When numbers seem
"grubby," look for nice
numbers to work with.

KAREN BOUGHT 3 SWEDISH IVY AND 1 COLEUS.

ABOUT HOW MUCH DID SHE SPEND?

DAN BOUGHT 3 PHILODENDRON PLANTS WITH A

$5 BILL. ABOUT HOW MUCH CHANGE SHOULD

HE GET?

PHYLLIS HAS $10. IF SHE BUYS 6 CACTUS

PLANTS, CAN SHE ALSO BUY 1 SWEDISH IVY?

PETE, TONY AND CARLOS BOUGHT ONE OF EACH

PLANT. THEY SPLIT THE COST EQUALLY, ABOUT

HOW MUCH DID EACH PAY?

117
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ESTIMATING SUMS

6

14 14

2

47

3 5 10 7

100 12 13 16

Estimate Sums

TRY THESE

14 11 7 6 431
+

5

9 12 15 11 4 15 9

12 7 19 6 2 41

21 8 41 13 19 9 15

6 -1 3=TR2
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USE FRONT-END ESTIMATION ON FRACTIONS

Add the wholes:

Estimate the rest:

Put it together:

TRY THESE

2 5 7 163'

5
6

Estimate:

119

6=-13=.1*R3



ADJUSTING

Sometimes it's easy to adjust . . .

Estimate:

OR

Estimate:

OR

7_

7

7Estimate:

TRY THESE

2
i

12J

2R5

3=-TR4



Circle the best estimate.

1.
13

+
5

15 E

4.
10 12 9

5
i 6 11- -r

1 1 20

Estimate.

6.

Estimate:

3 9--
8

+
16

Estimate:

Name

about 1 about 112 about 2

about I about about 2

about 1 about 2 about 3

about 1 about 11.- about 2

about 1 Z abbOt about 3

14 9 9
7.

15 11 10

13 1 13 13
8. + +

16 8 14 15

Estimate: Estimate:

10.
7 5 4 1 17

+
7

16 11 4 fff 11
9 12 18 13

Estimate: Estimate:

12. 13. F 14. -1- + -3- + 17
10 10 17 20

Estlmate: Estimate:

Circle the best estimate.

_7_ _3_

15' 38 +

17. 5E1- L4

over 6

under 6

over 8

under 8

16.

18.

1.21

5

8

Estimate: _

over :10

under 10

over 7

under 7

6=13=p.1



Name

Estimate.. -. Use the front-end method. Write a + or - to adjust your estimate
when you can.

19. 7 8-
1

13

Estimate: R.stimate:

22; 6 1- 4 116

2
23. 5

11

13 12 B
21. r3 7

Estimate:

24. 2

Estimate: Estimate: Estimate:

25. 2 -g-;.)

7_ 13
4" 1 IT

EStiMate:

Estimate the total for each.

27. BEEF 3 3--6- pounds

29.

7
PORK 2 g- pounds

IV
CHICKEN 2 -F-3 pounds

About

CASHEWS

LAAN,LPE%TS

t41X1
PECANS

I

ALMONDS

About

pounds of meat

2
5
g- pounds

3 pounds

2 78- pounds

2 8 pounds

pounds of nuts

-= 1
26.

Estimate:

1

28 ORANGES

/ BANANAS

2
1

pounog

2
pounds

1
APPLES 2 r-6- pounds

30.

About

PEACHES
-T pounds

pounds of fruit.
SWISS CHEESE 5 }6 ounces

CHEDDAR CHEESE 4 FT ounces0 I

MUNSTER CHEESE 4
9

ounces

122

About ounces of cheese

6-13713.2





NSF ESTIMATION
GRADE 6 = LESSON 14

OBJECTIVES: To estimate a fractional part of a number.

To adjust estimates.

TEACHER BACKGROUND:

1. First students review finding a fractional
part of a whOle. The idea of finding

1/3 of 18 is related to splitting 18 into

3 equal parts, or dividing 18 by 3.

0_ To estimate a fractional part, the idea
of compatible numbers is used. Since
26 is close to 27, and 27 and 3 are
compatible numbers, the estimate is
found by dividing 27 by 3.

3; Again it is natural to adjust the estimate
by writing + or - after the estimate.- Since
$26.25 was rounded up; the answer to 1/3 of
$26.25 is less than $9.00. So $9.00 is an
overestimate;

of 18

1/3 of $2625

ESTIMATE: $9.00

ADJUSTED
ESTIMATE: $9.00-

The_estimation skill taught in this lesson is one that has wide social
usefulness and builds a foundation for later work with estimating a percent
of a number.

TEACHING THE LESSON:

GET YOUR MIND IN GEAR

Students get practice in adjusting a "ballpark" estimate to get one that is
closer on Transparency #1. For each problem have students look at the
ballpark estimate and then try to adjust it to get a Closer estimate. Have
students describe their thinking processes.

ANSWERS: 1. $12.50 - $13.00 2. 600 - 800

3, $20;000 - $26,000 4. $2.50 - $2.90

5. $5.50 - $6.50

ESTIMATE A FRACTIONAL PART

TR #2: The meaning of finding a fractional part is reviewed. Present the
problem -at the top; then link the idea of finding 1/3 of 18 to di-
viding 18 by 3._ -The link is_the_idea of splitting 18 into 3 equal
parts. Do the first two of TRY -THESE exercises with students; Each
time have them restate the problem using division.

ANSWERS: 10; 25; 20; 12; 33; 100

8; 30; 200

123 6=1-41



TR #3: Present the problem at the top and the solution shown; Review with
students the idea of compatible numbers used in division; Then
discuss the TRY THESE exercises with students; Remind them to
choose nice numbers with which to work.

ANSWERS: $25.00 $20.00 $15.00

$ 7.00 $20.00

$22.00 $200.00 $ 5.00

ADJUSTING ESTIMATES:

TR #4: Present_the development of the idea of adjusting. Point out that
since $117.95 was rounded up; the estimate is too high (an over =_
estimate). Therefore; the estimate is adjusted downward by writing
a - after the estimate. Do the first row of the TR" THESE exercises
with students._ Then let them try the remaining ones independently
before discussing them;

ANSWERS: $10.00+ $100- $25.00- ($24.00-)

$ 2.00+ $22+ $60+

$ 3.00+ $3.00+ $50-

The key exercises are 1 -25. At the bottom of page 2 is a set of THINK IT
THROUGH exercises dealing with mental computation far multiplying a mixed
number and a whole number;

ANSWERS:

1. 30 2. 6 3. 7 4. 40 5. 200 6. 100

7. 25 8. 100 9. 60

10. 20; 5 11. 36; 12

13. $200; $100 14. $88; $22

16. 20 - 22 17. $38 - $40

18. 100 - 110 19. $15 - $16

20. 9 - 10 21. $30 - $31

22. $10 - $11 23. $45 - $50

24. $4 - $5 25. $28 - $30

26. over $30 27. over $33 28. over $25 29. under $50

30. over $50 31. over $30

32. 4 - 5- 33. 16 - 18 34. 9 - 10 35. 18 - 22
6-14-2

12. 32; 8

15. $30; $6

124



THINK IT THROUGH:

1. 21 2. 18

5. 26 6; 33

125

3. 10 4. 14

6=143



OUR MIND IN GEAR

Are you a good adjuster? See if
you can Get Closer with these.

T1CKGTS- y
Adult $3.95
LChild $2.49

Clo

THEATER

-.

FUND DRIVE

Goal: $160,000
ro_Date: $134,750

POSTERS

LUNCH SPECIAL

In The
Ballpark

HOW MUCH FOR 2 ADULTS
$ 1 2 0 0

AND 2 CHILDREN?

25 ROWS OF SEATS, 29

SEATS IN A ROW. HOW

MANY SEATS IN ALL?

9 0 0

HOW MUCH MORE TO GO? $

3 FOR $8.50. HOW

MUCH FOR EACH ONE?
$ 3.00

Soup $1.19
Sandwich $3.49 HOW MUCH FOR LUNCH? $ 5 , 0.0
Pie $ .99
Milk $ .49

126

Getting
Closer

6- 4=TR1



FIND A PART

THE ART CLUB HAD 18 MEMBERS ENTER

AN ART CONTEST, 1 OF THEM WON
3

HOW MANY WON PRIZES?

FIND z OF 18

3 OF 18 ==

Try these! -3' OF 30 2 OF 3

24 OF 99

OF 32 of 120

1 2 7

4 OF 80

600
6-1410=TR2



USE COMPATIBLE NUMBERS TO FIND A PART

-orn,

n

to split the

-aseijd/1
mitt;

do
Abbat

b 2
tribt-6h

/lee ci

to save?

Estimate:

Use a compatible

are

OF $ 2 6 2 5

number:

Then divide: a ej

About

TRY THESE !

OF $ 9,1 9

4
F $ 8 7

I OF $61

*OF $ 2 7,5 0

-L2OF $ 3 9 8

128

2
*OF $ 8 1,5 0

3 OF $ 1 4,2 0

6-14-TR3



Lamp ADJUSTING

To estimate:

OF
3 -117,95

ABOUT t'1'

TRY THESE

I3 OF $31,95

_L2 -OF $ 4,35

4
OF $12,59

I

4° F $395

3 0 F $

1 0 F $6,18
2

129

0 F $47;98

4 O F $242

j 1 0 F $148
3

4-=TR4



Write the answer.

1. Of 60 =

Name

2. 4- of 24 = 3 .1 of 21 =

1 1
4. of 160 = 5. of 400 = 6. of 300

4

1
4 of 100 = 8.

1
of 300 = 9. Of 480

Rewrite each problem
to estimate the

1
10; -4-of 21

1
11; i of 35

1
12; of 31T

13. of $197

I
14. 4- of $89.25

1
15. 5 of $31.59

using a compatible number.
answer.

1
-if of

Then use the compatible number

Estimate:

1
s o f Estimate

1

4
Estimate:

1
of Estimate:

TI _-of Estimate:.

1
of Estimate:

Estimate. Adjust

16. of 65

18;
Of 215

1
20. 4-Of 37

1
22. T of $31.59

24. of $33.39

your estimate by

Estimate.:

putting a + or

17.

21.

23.

25;

- by your answer.

1
4- of $154

of $31.50

1

3
of $92

14- of $192

1
s- of $149;95

Estimate:

Estimate: EStiMate:

Estimate: Estimat_:

Estimate: Estimate:

Estimate: Estimate

6-14-p.1



Name

Circle the best estimate. How much is saved?

26.

23.

30.

4- OFF!

under $30

over $30

under $25

over $25

.,,nder $50

over $50

27.

29.

31:

OFF!

$92.18

under $33

over $33

under $50

over $50

under $30

over $30

Estimate the gallons of gas in each tank. Adjust your estimate by writing
a 1 or next to your answer.

33. A full tank holds 19 gal.32. A full tank holds 10 gal.

34. A full tank holds 38 gal.

THINK
IT

THROUGH

Estimate:

35. A full tank_holds 29 gal.

-7-1

3
Find the exact ansm 0 0 '1 5

X 10 lb` oc
ct

O*, Or3
503e r Lz.

1. 2 -13= x 2. 2 -1T x 8 =

3. 4 X 2 = 4. 6 x 2 1- =

S. 3 -14- x 8 -= 6. 5 x 6 =

131

6-14- D 2



NSF ESTIMATION
GRADE 6 - LESSON 15

OBJECTIVE: To estimate answers;; or addition and subtraction of decimals;

TEACHER BACKGROUND:

Estimation with decimals is developed for two cases: 1) estimation with
"smaller" numbers-(numbers between 0 and 10 or in the low tens) and -2)
estimation with "larger" numbers (numbers with 2 or more digits). The
strategies employed were taught with addition and subtraction of whole
numbers and are extended to decimals. Students are encouraged to select a
strategy that works well for them.

Decimal estimation is useful in
reducing errors when working with
different numbers of decimal places.
Students often line up the right-hand
digits; ignoring the decimal places.

1. Estimation with Smaller Numbers

A. FRONT-END

0.2 + 2.8 + 9.7 + 7

3.8 + .27 + 1.5

\ 3.V

15.3 - 7.8

1) 0 + 2 + 9 7= 10 1) 15 - 7 =8

2) ;2 + .8 + ;7 is 2) .3 is less than .8
between 1 and 2

3) ESTIMATE: 194-; 19;5; etc. 3) ESTIMATE: 8'; 7;5; etc.

B. ROUNDING

0.2 + 2.8 + 9.7 + 7 15.3 7.8

1) 0 + 3 + 10 + 7 = 20 1) 15 = 8 =

2) ESTIMATE: 20 ESTIMATE:

2. Estimation with Larger Numbers

Students are encouraged to choose numbers that are easy to use.

92.7 + 48.5 + 63;72 14;27 + 6;83 + 34; 6 + 7.2

1) 100 + 50 +60 1) 20 40

2) ESTIMATE: 210 2) ESTIMATE: 60

6-15-1
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TEACHING THE LESSON:

GET YOUR MIND IN GEAR

TR #1 presents a real-world setting involving multi-step problems. After
students look at the chart; have them estimate for each problem. Let sev-
eral students give their estimates and describe how they were detrmined.
Accept a variety of approachs and estimates;

ANSWERS: 1; $17 - $18

2; Yes ($4;00 $4;50)

3; $2 - $3

4. 5 boxes (4 boxes with tax)

ESTIMATE SUMS AND DIFFERENCES

TR #2: Present the information and the problem at the top. Let students
suggest how they might estimate. Then present the FRONT-END and
ROUNDING strategies. The front-end estimate can be refined to 19;5
or 19.7.

Do the first row of TRY THESE exercises with students; Then let
them try the remaining ones independently.

ANSWERS: 10 - 11 8 - 9 4 ( 4+)

14 - 15.5 8- 9 9- 10

17 - 18 18 - 19 21+ - 22

TR #3: Here students use_estimation skills to check for sensible answers;
The emphasis is placed on deciding whether the answer is "in the
ballpark"; They do not need to find if the computation itself is
correct. Discuss the example at the top; Then have them quickly
look over the test to spot the answers that are not sensible.

ANSWERS: Not sensible #3; #4, #6; #7, #8; #10

TR #4: The focus is on looking for numbers_ that "go together" or- that are
"easy to work with". Discuss the three approaches shown for the
example at the top. Theo discuss the TRY THESE exercises with
students.

ANSWERS: 70 - 75 60 - 70-

170 - 180 20+ - 30

180 - 200 190 - 200-

180 - 200 75+ -. 90

60 - 65 26+

133 6-15-2



USING THE EXERCISES:

straight-forward application of the content of theThe exercises are a
lesson. Make sure that students understand the chart on page 1.

ANSWERS:

1. 45 2. 30 3. 50 4. 10 5. 350

6. 117 = 120 7. 110 - 115 130 135

9. 140 = 145 10. 140 - 150

11. under 45 12. under 100 13; over 40

14; over 20 15. under 250 16,;: over 400

Exercises J7 - 26: The answers that are not sensible are:

#18; #19; #21, #23, #26

27. more 28. 4 5 seconds 29. 5 - 6 seconds

30. 60 - 65 31. 22 = 24 32. 60-65

33. 340 = 350 34. 22 - 24

6-15=3
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YOUR MINE IN GEAP1

CANARY $14.99 EA.

GUPPIES 2 FOR 49'

GOLD FISH $1.29 EA.

BIRD SEED S .89 FOR 12 oz.

FISH FOOD $ .42 FOR 2 oz.

CARLIN BOUGHT A CANARY, 4 GUPPIES, AND 2 BOXES OF BIRD

SEED, ABOUT HOW MUCH DID SHE SPEND ?

JUAN WAS GIVEN ki!), HIS BIRTHDAY; CAN HE BUY

3 GOLDFISH AND A BOX OF FISH FOOD?

IRENE BOUGHT 8 BOXES OF BIRD SEED. SHE GAVE THE

CLERK A $10 BILL. ABOUT HOW MUCH CHANGE SHOULD

SHE GET?

ERIC HAS $20. HE WANTS TO BUY A CANARY AND SOME

BIRD SEED. HOW MANY BOXES OF BIRD SEED CAN HE BUY?

8 5TR1



ESTIMATING WITH DECIMALS

SEAN PLANT GROWTH

I

2

3

5

0.2 + a8

NEW GROW f H

0.0 cm

0.2 cm

2,8 cm

9,7 cm

7.0 cm

WHAT WAS THE TOTAL

GROWTH OVER 5 WEEKS?

Use Rounding to Wholes!

TRY THESE

8 2.73 + 0.12 3 4.9 0,7 102 -7--

3. 6.71 45 + 2 16.8 743

10:23+ 8;7 24.6- 3,212;82 -4=

6 15-=TR2
136





DO YOU EVER MAKE

THIS MISTAKE?

3.8

/1/..

8.0 \

TRY THESE:

ANSWER SENSIBLE?

+ .27 -4- 1.5

USE ESTIMATION TO

LOOK BACK AT YOUR

ANSWERS

ardJ Make
e rest win oiak e.,

eL. AY/-le61(564)er- go

over

46-1- s-en t/l)

TEST; FIND THE EXACT ANSWERS;

(1)

(3)

(5)

(7)

(9)

3.8 f .27 + i.5

6.2 -P .34

7 +- 2.3

9.7

5-67 1.2

NAME:

4.6 +- 8.22

(4) 9.001 1;:;

(8) 6.7 12 575'

(10) 3 2 67 6..4"/

1.6r 1 + 8.4

8=15=.TR3
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ESTIMATION WITH LARGER NUMBERS

When estimating .wnth larger numbers, use
whole numbers that are easy for you to use.

TRY THESE

16,98 + 24.3 + 32.7 84.7 16.92

38.65 + 41.52 99.01 46,9 23.008

39.01 + 101.4 + 59.52 248.7 52.5

44.82 51.7 + 89.66 157 72.03

14,9 17,008 32,56 28.19 2,018

6-= 5 TR4
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Circle the best estimate.

1. 4.201 + 16.3 + 24.82

2. 33.21 - 1.6

3. 33.8 14 7.9

4. 1.9 6.4 .8 2;1

5. 327 24;009

7

2

24

10

100

Name

45

20

50

38

150

82

30

110

100

350

This chart shows how much some third grade students grew during the year.
Estimate their height in the spring.

HEIGHT IN FALL GREW HEIGHT IN SPRING

6. Jenny 112.5 cm 7.25 cm

7. Miguel 98.2 cm 12.5 cm

. Janice 121.75 cm 11.5 cm

9; Elise 134.25 em 8;3 cm

O. Karl 128.5 cm 16 cm

Circle the best estimate.

11 28.67 + 14.36

over 45 under 45

12. 145.6 = 53.71

over 100 under 100

13. 21.0008 + 16 + 7.2 14. 43.08 - 21.65

over 40 under 40 over 20 under 20

15; 245.8 .287

over 250 under 250

16. 452.1 - 48

over 400 under 400

6-15-p.1



Name

Karen finished her quiz early; Help her look back to see if the answers are
sensible. Make an "X" on the answers that are not sensible;

17. 24.6 - 13.82

19. 43.9= .36=

21. 46.8 - 27 =

23. 82.7 = 14.32 =

82.7 - 14;32 =

_Z6L757 18. 9.6 14 + 8.7 = /9. 77

"y0,
20. 37.2 + 19.08 =

4/07-1 22. 8.62 21 + 4.3 = a %;?..

24. 73.5 + 24.16 = 66

26. 8 + 4.2 16.32 = /14

27. In 1896; Thomas Burke of the U.S.A won the Olympic
gold medal for the 400 meter race; His time was
54.2 seconds. The Olympic record set by Lee Evans
of the USAin 1968 was 43;8 seconds;

Evans was 10 seconds faster.
(more than/less than)

28. Irena Szcwinska of Poland made the women's record
for the 400 meter race with 49;29 seconds in
1976.

About how much faster was Szcwinska than Burke?

29. About how much faster was Evans than Szcwinska?

Estimate.

30

3

32

33

34.

35.87 + 4

24.8 - 1.67

43 .8

367 - 24.98

.099 + 12.8

+ 1.75

17.2

+ 4 + 6.7

21 Estimate:

Estimate:

Estimate:

Estimate:

Estimate:

140 6-15-0;2




